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UTERUS  AND  ITS  APPENDAGES. 
— The  reproductive  organs  in  woman  consist 
of  the  Ovaries,  Fallopian  Tubes  or  Oviducts, 
Uterus,  Vagina,  and  Vulva.  These  are  com- 
monly subdivided  into  the  formative  and  copu- 
lative organs.  To  the  first  division  belong 
the  ovaries,  Fallopian  tubes,  and  uterus  ; to 
the  second  the  vulva;  while  the  vagina,  on  ac- 
count of  its  offices  in  copulation  and  in  labour, 
may  be  regarded  as  common  to  both . 

This  division  nearly  corresponds  with  an- 
other and  more  artificial  arrangement,  by 
which  these  parts  are  subdivided  into  the 
internal  and  external  generative  organs  ; those 
being  regarded  as  internal  which  are  protected 
within  the  body  and  concealed  from  view, 
Supp. 


while  those  which  can  be  easily  seen  are 
termed  external : the  line  of  demarcation 
being  here  at  the  entrance  to  the  vagina. 

Of  the  several  organs  just  enumerated,  the 
uterus  has  doubtless,  on  many  accounts,  prior 
claim  to  attention.  It  is  the  largest  of  these 
parts.  It  is  that  which  contributes  the  greatest 
amount  of  material  to  the  new  organism 
which  it  contains  and  protects.  It  is  that 
part  in  which  alone  a direct  connection  of 
attachment  subsists  between  the  fruit  and  the 
parent.  Its  functions,  so  far  as  they  con- 
tribute to  each  individual  act  of  reproduction, 
are  exercised  for  much  longer  periods  of  time 
than  those  of  any  other  portion  of  the  gene- 
rative apparatus.  It  exerts  a powerful  reflex 
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influence,  especially  during  pregnancy,  upon 
other  parts  and  organs.  The  diseases  and 
accidents  to  which  it  is  liable  are  more  nu- 
merous, and  are  attended  by  greater  danger 
to  life  than  those  which  affect  any  other 
portions  of  these  structures,  whilst  its  several 
morbid  states,  as  well  as  its  natural  condition, 
may  be  ascertained  during  life  with  a degree 
of  precision  which  virtually  removes  the  ute- 
rus from  the  category  of  internal  parts. 

But  it  is  only  in  a practical  or  obstetric 
point  of  view  that  the  uterus  can  be  regarded 
as  the  most  important  of  the  generative 
organs.  Physiologically  considered,  it  is  by 
no  means  entitled  to  the  foremost  place  ; for 
although  the  presence  of  the  uterus  is  neces- 
sary to  the  completion  of  the  generative  act 
in  its  regular  course,  yet  reproduction  to  a 
certain  extent  may  be  accomplished  without 
it.  The  uterus  is  necessary  to  reproduction, 
first,  as  affording  the  only  channel  by  which 
the  seminal  fluid  can  obtain  access  to  the 
ovum ; and  next,  as  constituting,  together  with 
the  vagina,  the  only  natural  passage  for  the 
exit  of  the  fully  matured  ovum,  which  re- 
quires this  contractile  organ  to  effect  its 
expulsion  by  that  passage  : such  expulsion 
not  being  essential  to  the  generative  act  be- 
cause the  foetus  may  be  extracted  by  the  Cae- 
sarean section  without  necessary  loss  of  life 
either  of  the  parent  or  offspring,  while  other 
parts — the  Fallopian  tubes  for  example — may, 
to  a certain  extent,  perform  the  offices  of  a 
uterus  in  all  that  relates  to  the  protection 
and  nutrition  of  the  ovum.  Moreover,  the 
entire  removal  of  the  uterus  may  have  no  other 
effect  upon  the  individual  than  that  of  pre- 
venting impregnation  and  menstruation  by 
the  simple  abstraction  of  the  parts  necessary 
thereto. 

On  the  other  hand,  the  ovary,  though  con- 
stituting only  a small  portion  of  the  repro- 
ductive organs,  is  nevertheless  that  part  to 
which  all  the  rest  are  subservient.  It  is  the 
organ  which  furnishes  the  generative  element 
essential  to  the  reproductive  act.  It  is  that 
part  which,  in  a great  measure,  regulates  the 
growth  of  the  body,  and  determines  the  dis- 
tinctive characters  of  the  sex.  It  is  the 
organ  upon  the  presence  of  which  depends  the 
sexual  passion  and  the  process  of  menstru- 
ation ; whose  congenital  deficiency  is  indicated 
by  the  absence  externally  of  all  signs  of  a 
secondary  sexual  character  ; whose  artificial 
removal  entirely  unsexes  the  individual,  and 
the  decline  of  whose  functional  activity,  as 
age  advances,  is  the  cause  of  the  generative 
faculty  being  lost  in  the  female  long  before 
the  ordinary  term  of  life  has  expired,  and  at 

Fig.  368. 

Uterus  and  appendages  of  an  adult  virgin , posterior 
aspect.  ( Ad  Nat. ) 

a,  uterus;  bb,  ovary;  cc,  Fallopian  tube  or 
oviduct ; dd,  fimbriated  extremity  or  infundibulum 
of  the  tube  ; ee,  terminal  bulb  of  the  duct  of  Muller ; 
ff  portion  of  broad  ligament  and  blood-vessels ; 
g,  vaginal  portion  of  cervix  uteri;  li,  os  uteri  ex- 
ternum ; i,  anterior  and  l,  posterior  wall  of  vagina ; 
in,  ligamentum  ovarii;  n,  tubo-ovarian  ligament. 


Fig.  368. 


( 


OVARY  — (Normal  Anatomy).  547 


a much  earlier  period  than  that  at  which  the 
power  of  procreation  ceases  in  the  other  sex. 

In  a physiological  sense,  therefore,  the 
uterus,  as  well  as  every  other  part  of  the 
generative  apparatus,  must  be  regarded  as  an 
appendage  of  the  ovary  ; and  the  title  “ Ute- 
rus and  its  Appendages”  is  employed,  in  ac- 
cordance with  ordinary  usage  only,  as  the 
heading  of  this  Article,  in  which  it  is  pro- 
posed to  consider  the  structure  and  func- 
tions of  the  entire  female  generative  organs 
as  they  exist  in  Man.* 

OVARY. 

Normal  Anatomy. 

(Syn.  Ovarium,  Testis  Muliebris,  Lat.  ; 
Ovaja,  Ital.  $ Ovaire,  Fr. ; Eier  stock,  Germ.  ; 
Eijerstok,  Dutch.) 

The  ovaries  (Jig . 368.  b,b)  constitute  two 
follicular  glands  appropriated  to  the  formation 
of  the  female  generative  element.  They  are 
perfectly  closed,  resembling  in  this  respect  the 
ductless  glands.  Each,  however,  is  furnished 
with  its  proper  excretory  duct,  (fig.  368.  c,  c) 
between  which  and  the  gland  a temporary 
connection  is  established,  at  certain  intervals, 
during  that  period  of  life  over  which  the  re- 
productive faculty  extends. 

Form. — The  ovary  is  not  usually  fully  de- 
veloped until  some  time  after  the  establish- 
ment of  puberty.  It  is  then  of  an  oval  form 

Fig.  369. 


c 


Ovary  of  a young  adult  virgin  before  the  surface  has 
become  scarred  by  repeated  discharges  of  ova.  (Ad 
Nat.) 

a,  distal,  and  b,  proximal  extremity;  c,  superior, 
and  d,  inferior  border.  In  the  centre  is  laid  open  a 
Graafian  follicle  from  which  an  ovum  had  recently 
escaped  by  spontaneous  rupture. 

(fig.  368.  b,  and  fig.  369.),  flattened  on  its 
sides,  and  somewhat  resembling  the  testis  in 
figure,  but  rarely  or  never,  in  a state  of  health, 
attaining  to  the  full  size  of  that  organ. 

The  following  division  may  be  made  of  its 

* For  the  comparative  anatomy,  as  well  as  for  the 
general  treatment  of  the  subject  of  generation,  the 
reader  is  referred  to  the  articles,  Generation, 
organs  of;  Generation;  and  to  those  descrip- 
tive of  the  different  classes  and  orders  of  the  animal 
kingdom  throughout  this  Cyclopaedia.  The  oc- 
casional introduction  here  of  illustrations  from  com- 
parative anatomy  and  physiology  is  employed  for 
the  purpose  of  elucidating  those  questions  which 
cannot  be  clearly  explained  by  observations  made 
only  upon  the  human  subject.' 


superficies : viz.,  into  two  sides,  situated 
anteriorly  and  posteriorly  with  regard  to  the 
body  ; two  extremities,  outer  and  inner ; and 
two  borders,  superior  and  inferior. 

Of  the  two  sides,  that  which  is  directed 
anteriorly  (fig.  370.  e)  is  both  shorter  and  less 


Fig.  370. 


Vertical  section  of  ovary.  (Ad  Nat.) 

The  posterior  surface,/,  more  rounded  than  the 
anterior,  e ; at  h are  numerous  blood-vessels  divided ; 
gg.  Graafian  vesicles;  d,  place  of  entrance  of  vessels 
between  the  layers  of  the  broad  ligament. 

convex  than  the  posterior,  which  is  generally 
rounded  and  gibbous  (fig.  370.  f).  In  this 
respect  the  ovary  resembles  the  uterus,  whose 
posterior  surface  is  always  more  rounded 
than  the  anterior ; by  attention  to  this  pecu- 
liarity the  right  ovary  may  be  readily  distin- 
guished from  the  left  after  these  organs  have 
been  detached  from  the  uterus. 

Of  the  two  extremities,  the  outer  or  distal 
(jf%.369.andj%.  372.  a)  is  usually  rounded  and 
bulbous,  whilst  the  inner  (figs.  369.  and  372.  b) 
becomes  gradually  attenuated  until  its  outline 
is  merged  in  the  proper  ligament  (fig.  368.  m) 
by  which  the  ovary  is  attached  to  the  uterus. 
The  upper  and  lower  borders  also  differ  from 
each  other.  The  former  (fig.  369.  c ) is  con- 
vex, and  forms  a segment  of  a circle,  whose 
diameter  is  continually  diminishing  as  age 
advances.  The  latter  is  straight  or  slightly 
concave,  constituting  the  base  of  the  ovary, 
or  the  line  by  which  it  is  connected  to  the 
posterior  duplicature  of  the  broad  ligament 
(figs.  369.  and  370.  d). 

Dimensions  and  Weight.  — The  ovary  of  a 
healthy  adult  measures  from  1"  to  2"  in 
length,  from  6"'  to  \2'"  in  depth  or  perpen- 
dicular diameter,  and  from  3"'  to  6'"  in 
width  or  transverse  diameter. 

These  dimensions,  which  vary  considerably 
in  different  individuals,  exhibit  a much  wider 
range  when  the  observations  are  extended  to 
different  epochs  of  life.  The  organ  is  then 
found  to  undergo  far  more  remarkable  changes 
in  bulk  and  figure  than  are  observable  in  the 
corresponding  male  organ. 

The  following  table,  giving  the  highest, 
lowest,  and  mean  dimensions  of  twelve  healthy 
ovaries,  taken  indiscriminately  from  women  in 
various  conditions  during  the  period  of  fer- 
tility, will  serve  to  exemplify  the  first  of  these 
variations  : — 
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Longitudinal. 

Perpendicular. 

Transverse. 

Highest 

2" 

1"  V" 

6'" 

Lowest 

1" 

6'" 

3"' 

Mean 

1"  4"' 

9'" 

H'" 

Another  and  more  accurate  method  of  esti- 
mating the  bulk  of  the  ovary  consists  in 
weighing.  The  following  are  the  extreme  and 
mean  weights  of  five  ovaries  taken  from 
healthy  adults  : viz.,  greatest  weight,  135  grs.  ; 
least,  00  grs. ; mean  (of  five  examples),  87  grs. 
On  comparison  of  these  results  with  Krause’s 
estimate  of  the  weight  of  the  testis,  which 
gives  the  mean  weight  of  the  male  organ,  also 
in  five  instances,  as  354*4  grs.*,  it  appears  that 
the  ovary,  though  furnishing  the  larger  portion 
of  the  generative  element  in  the  act  of  repro- 
duction, has  an  average  bulk  of  less  than  one 
quarter  of  that  of  the  corresponding  male 
gland. 

Position  and  Connections. — The  ovary  is  so 
intimately  connected  w ith  the  uterus,  in  whose 
changes  of  position,  both  normal  and  ab- 
normal, it  necessarily  takes  part,  that  it  can- 
not be  said  to  have  any  fixed  or  definite  seat. 
It  is  most  commonly  found  lying  somewhat 
deeply  in  the  lateral  and  posterior  part  of  the 
cavity  of  the  true  pelvis,  concealed  from  view 
by  the  small  intestines,  and  in  part  covered  by 
the  Fallopian  tube  of  the  same  side.  Rela- 
tively to  the  uterus,  the  ovary  is  placed  on 
either  side  of  that  organ,  at  a distance  varying 
from  4///  to  18"',  and  behind  and  a little  be- 
low the  level  of  the  point  of  entrance  of  the 
Fallopian  tubes  (fig.  368.). 

Each  ovary  is  invested  by  a layer  of  perito- 
neum derived  from  the  posterior  lamina  of  the 
broad  ligament,  to  which  the  ovary  is  thus 
attached  by  a kind  of  mesentery. 

Besides  this  indirect  connection  with  the 
uterus,  through  the  intervention  of  the  broad 
ligament,  the  ovary  has  also  another  and  more 
direct  attachment  by  the  aid  of  its  own  proper 
ligament  ( ligamentum  ovarii),  which  serves  to 
bind  it  more  securely  to  the  uterus.  (Fig. 
368.  m.) 

The  ovary  is  further  connected  at  its  outer 
extremity  to  the  mouth  of  the  Fallopian  tube 
by  one  of  the  processes  of  the  pavilion,  which 
serves  to  keep  the  organ  always  in  close 
proximity  to  its  excretory  duct  (fig.  368.  n). 

The  distance  which  intervenes  between  the 
ovary  and  the  uterus  varies  considerably  on 
each  side,  not  only  in  different  individuals, 
but  also  in  the  same  subject,  where  it  is  very 
rarely  found  to  be  equal ; the  right  ovary,  so 
far  as  my  observations  have  gone,  being  farther 
removed  than  the  left  in  the  proportion  of 
nine  out  of  twelve  instances. 

During  pregnancy,  the  ovary  suffers  fre- 
quent changes  of  position.  As  the  uterus  ex- 
pands, it  carries  the  ovary  along  with  it  into 

* See  art.  Testis,  Yol.  IY.  p.  976. 


the  abdominal  cavity,  at  the  same  time  the 
relative  situation  of  these  parts  is  mate- 
rially altered,  the  fundus  uteri  gradually  ex- 
panding and  rising  above  the  former  level  of 
the  ovaries,  whilst  the  latter  appear  to  be 
bound  down  more  closely  to  the  side  of  the 
uterus,  until  at  term  their  position  is  usually 
found  to  be  below  the  centre  of  that  organ. 

Component  Parts.  — The  ovary  is  com- 
posed of,  1st,  protecting  parts,  or  tunics ; 
2nd,  a parenchyma,  or  stroma,  in  which  are 
imbedded  ; 3rd,  the  proper  secreting  struc- 
tures, in  the  form  of  closed  sacs  or  vesicles, 
containing  the  ova ; 4th,  vessels  and  nerves. 

1.  The  Protecting  Parts  or  Tunics. — These 
are  two  in  number,  and  correspond  precisely, 
both  in  structure  and  derivation,  with  the 
analogous  coverings  of  the  testis. 

The  peritoneal  covering  (fig.  371.  a)  consti- 
tutes the  outermost  of  these  coats,  and  consists 
of  the  layer  of  peritoneum  derived  from  the  pos- 
terior lamina  of  the  broad  ligament,  which  serves 
to  connect  the  ovary  with  the  parts  adjacent. 
Except  at  its  base,  the  ovary  is  so  closely  in- 
vested by  this  peritoneal  lamina,  that  no  ef- 
fort with  the  scalpel  will  suffice  to  detach  it 
from  the  tunic  beneath.  This  intimate  union, 
however,  of  the  two  coats  ceases  at  the  base 
of  the  ovary,  where  a white,  irregular,  and 
somewhat  elevated  line  is  observed  on  either 
side,  extending  in  a horizontal  direction,  and 
rising  higher  on  the  anterior  than  on  the  pos- 
terior surface  of  the  gland.  In  its  intimate 
texture,  this  covering  of  the  ovary  differs  in 
no  respect  from  the  peritoneum  covering  the 
viscera  generally. 

The  tunica  albuginea,  or  tunica  propria,  (fig. 
37 1 . bb)  constitutes  the  special  or  proper  cover- 
ing of  the  ovary.  It  serves  to  give  form  and  soli- 
dity to  the  organ,  and  to  protect  the  ovisacs 
and  ova  from  injury.  This  coat  has  a nearly 
uniform  thickness  of  , and  forms  a complete 
investment  for  the  ovary,  except  at  its  lower 
border,  where  the  fibres  are  either  very  thinly 
scattered  and  interlaced,  or  are  altogether 
wanting,  leaving  a longitudinal  space,  termed 
the  hilum  or  vascular  fissure,  by  which  the 
vessels  and  nerves  enter  the  organ.  This 
space  measures  3'" — 4"'  in  width,  and  extends 
along  the  entire  base  of  the  ovary. 

The  tunica  albuginea  has  been  commonly 
regarded  as  a more  condensed  portion  of  the 
stroma,  or  parenchyma,  of  the  ovary ; but 
from  this  it  is  readily  distinguished,  not  only 
by  its  clear  white  colour,  and  dense  and  almost 
cartilaginous  hardness,  but  also  by  its  micro- 
scopic characters.  On  account  of  its  extreme 
toughness,  this  tunic  is  not  very  easily  sepa- 
rable into  fragments  sufficiently  minute  for 
microscopic  examination.  But  when  small 
portions  have  been  so  obtained,  the  margins  of 
the  fragments  exhibit  numerous  close-lying 
and  irregularly  arranged  fibres  of  developed 
connective  tissue,  projecting  from  a dense, 
structureless  matrix  interspersed  with  gra- 
nules, which  serves  to  connect  the  fibres  to- 
gether, and  to  which  apparently  is  due,  in  a 
great  measure,  the  peculiar  toughness  of  this 
membrane,  while  its  remarkable  whiteness  is 
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explained  by  the  much  smaller  number  of 
blood-vessels  that  it  contains,  as  compared 
with  the  general  parenchyma  of  the  ovary. 
The  tunica  albuginea,  therefore,  is  not  merely 
a more  condensed  form  of  the  ovarian  stroma, 
but  appears  to  result  from  a development  of 
tissues  which  exist  in  the  stroma  in  an  ele« 
mentary  or  embryonic  form,  as  well  as  from  a 
more  close  conjunction  and  blending  of  those 
tissues. 

2.  The  Parenchyma  or  Stroma, (fig.  371.c,and 
fig.  372.  s)  constitutes  the  proper  tissue  of  the 


ovary.  It  lies  immediately  beneath  the  tunica 
albuginea,  and  fills  up  the  whole  of  the  inter- 
mediate space  between  the  ovisacs,  to  which 
it  acts  as  a germ  bed,  protecting  the  ova  from 
injury,  and  serving  for  the  conveyance  of  blood- 
vessels to  the  ovisacs.  This  tissue  is  some- 
times of  a pale-pink,  but  more  often  of  a 
bright-red  colour,  from  the  large  number  of 
blood-vessels  which  it  contains,  whose  ar- 
rangement proceeding  from  within,  and  radi- 
ating outwardly  in  all  directions,  gives  to  this 
tissue,  when  viewed  by  the  naked  eye  or  by 


Fig.  371. 


Ovary  enlarged  four  diameters.  ( After  Coste.')  Dissected  to  shew, 

A,  peritoneum ; b,  tunica  albuginea;  c,  stroma ; dddd,  Graafian  follicles  in  various  stages  of  growth  ; 
ke,  outer  coat  of  the  follicle  (tunic  of  the  ovisac)  ; ff,  inner  coat  of  the  follicle  (ovisac)  ; ggg,  epithelial 
lining  (membrana  granulosa) ; hh,  ovum  and  cumulus ; i,  orifice  by  which  the  follicle  has  discharged 
an  ovum;  k,  Fallopian  tube;  l,  fimbriae;  M,  posterior  ala  of  broad  ligament  or  mesentery  of  ovary;  n,. 
tubo-ovarian  ligament  ; o,  ligamentum  ovarii. 
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a common  lens,  the  appearance  of  being 
formed  into  bundles  or  laminae. 

The  microscope,  however,  serves  to  resolve 
this  tissue  into  its  true  elements.  When  so 
examined,  the  stroma  is  found  to  be  composed 
mainly  of  blood-vessels,  to  which  a great  part 
of  its  strength  and  toughness  is  due,  the  in- 
termediate spaces  being  filled  up  by  a fibrous 
structure  not  separable  into  bundles,  like 
ordinary  connective  tissue,  and  having  no  dis- 
tinct fibrillar  arrangement,  its  chief  elements 
being  single  white  fibres  of  ordinary  connective 
tissue,  numerous  fusiform  embryonic  fibres, and 
elliptical  and  round  cells  or  granules,  the  whole 
being  coherent  and  strongly  united  together. 

3.  The  Graafian  Vesicles.  Folliculi  ovarii,  s. 
Graafiani,  s.  Ovisacci. — When  the  substance  of 
a healthy  ovary  is  divided  by  a clean  incision, 
if  the  subject  be  not  too  advanced  in  life,  the 
section  will  be  found  to  have  included  several 
vesicles  varying  in  diameter  from  4///  down 
to  sacculi  of  microscopic  minuteness.  These 


Fig.  372. 


Longitudinal  section  of  adult  ovary.  ( Ad  Nat.') 

a,  distal ; b,  proximal  end ; s,  stroma ; g,  Graafian 
follicles  of  the  ordinary  size  before  enlargement; 
h,  stellate  remains  of  follicles  which  have  burst  and 
shrunk  after  discharging  their  ova. 

vesicles,  familiarly  known  as  the  ova  of  De 
Graaf,  although  "the  credit  of  antecedent  ob- 
servation is  certainly  due  both  to  Vesalius  * 
and  Fallopius  +,  are  variously  distributed 
through  the  ovary  according  to  the  age  of  the 
individual.  In  infants  and  young  subjects,  the 
ovisacs  are  found  only  at  the  periphery  of  the 
organ,  where  they  form  a thick  rind,  the  inte- 
rior of  the  ovary  being  occupied  only  by  blood- 
vessels and  stroma.  But  after  puberty  the 
division  into  a cortical  and  central  part  be- 
comes less  distinct,  theovisacs  becoming  buried 
deeper  in  the  stroma,  so  that  occasionally,  in 
making  sections  of  the  part,  they  are  encoun- 
tered as  deep  as  the  base  of  the  organ.  They 
are  always,  however,  most  numerous  near  the 
surface. 

The  number  of  developed  vesicles  contained 
in  each  ovary,  and  visible  to  the  naked  eye, 
varies  considerably  in  different  subjects.  Up 

* De  Corporis  humani  Fabrica,  lib.  v.  cap.  xv.  p. 
459. 

f Obs.  Anat.,  Op.  omnia,  1606,  vol.  i.  p.  106. 


to  a very  recent  date  it  appears  to  have  been 
assumed  that  their  number  was  limited.  They 
were  usually  estimated  at  12  to  20  in  each  ovary; 
and  it  was  generally  supposed  that,  when  these 
were  exhausted  by  child-bearing  and  miscar- 
riage, the  power  of  procreation  of  necessity 
ceased.  More  recent  and  careful  observation, 
however,  has  shown  that  the  number  of  vesi- 
cles in  each  ovary  amounts  in  healthy  organs 
to  30,  50,  100,  or  even  200;  whilst  in  very 
young  subjects  their  numbers  exceed  all  power 
of  accurate  computation. 

The  vesicles  are  most  easily  displayed  in 
the  adult  ovary  by  making  a perpendicular 
section  through  the  organ  in  the  direction  of 
its  longer  axis.  In  this  way  the  largest  num- 
ber will  have  been  divided  by  one  incision  ; 
and  such  asection,as  in  fig.  372.,  will  often  suf- 
fice to  exhibit  8 to  12  vesicles  of  different 
sizes.  On  submitting  the  section,  however, 
to  the  microscope,  others  of  a smaller  size, 
which  had  previously  escaped  attention,  will 
be  brought  into  view ; and  in  continuing  the 
incisions  in  various  directions,  fresh  vesicles 
will  be  laid  open  of  various  sizes  and  in  dif- 
ferent stages  of  development.  If  the  ovary 
of  an  infant  be  selected  for  observation,  the 
organ  should  previously  have  been  hardened 
by  maceration  for  several  days  in  spirit.  A 
clean  section  is  thus  easily  obtained  by  a sharp 
knife;  and  if  this  be  examined  by  a 1-inch  ob- 
ject glass,  the  little  spherical  ova,  coagulated 
by  the  action  of  the  spirit,  will  be  readily  seen, 
each  one  lying  in  its  proper  ovisac,  by  which  it 
is  immediately  surrounded,  and  the  whole  so 
closely  set  and  so  numerous  that  a single  sec- 
tion suffices  to  display  several  hundred  of 
them  at  one  view  (fig-  373.). 


Fig.  373. 


Section  of  part  of  the  ovary  of  an  infant,  aged  20 
months.  The  central  portion  consists  of  stroma 
and  blood-vessels  only.  The  lighter  peripheral  part 
is  composed  entirely  of  close-set  ovisacs,  containing 
ova  of  various  sizes.  ( Ad  Nat.  x 16  diam.) 

The  Graafian  follicle,  when  not  subjected  to 
pressure  from  surrounding  parts,  or  from  ad- 
jacent vesicles,  is  spherical  or  oval  in  form,  (fig. 
371.  dd,  and  fig.  372.  g)  and  consists  of  cer- 
tain tunics  and  contents.  The  number  and 
composition  of  its  coats  have  been  variously 
described  by  recent  observers  ; and  upon  this 
subject  a difference  of  views  would  be  of  com- 
paratively little  importance,  if  upon  a right 
solution  of  this  question  did  not  depend  the 
clear  comprehension  of  those  changes  which 
occur  in  the  Graafian  follicle  during  preg- 
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nancy,  and  which  result  in  the  formation  of 
the  body  termed  the  corpus  luteum.  . 

Without  entering  upon  the  question  of  the 
number  of  laminae  into  which  the  walls  of  a 
Graafian  follicle  may  be  split  by  skilful  mani- 
pulation, it  will  suffice  to  consider  those  only 
as  distinct  membranes  or  coats,  which  exhi- 
bit obvious  differences  of  structure  and  rela- 
tionship, during  the  various  phases  of  develop- 
ment and  decay  which  the  follicle  undergoes 
from  its  first  formation  to  its  final  disappear- 
ance. In  this  view  the  walls  of  the  Graafian 
follicle  must  be  regarded  as  being  composed 
of  three  membranes ; and  indeed  but  for  the 
importance  attached  to  the  use  of  the  third  or 
innermost  of  these,  which  in  any  case  is  hardly 
more  than  a thin  layer  of  granules,  it  would 
have  sufficed  if  the  coats  of  the  vesicles  had 
been  enumerated  as  two  only. 

The  external  fibrous  or  vascular  coat  {fig. 
374.  a,  fig.  371.  e)  constitutes  the  tunic  of  the 
ovisac  of  Barry,  the  tunica  fibrosa,  S.  theca  fol- 
liculi  of  Baer.  It  forms  no  portion  of  the  ori- 
ginal ovisac,  but  is  a superadded  part,  derived 
from  the  parenchyma  of  the  ovary.  This 
coat  closely  embraces  the  ovisac,  and  partakes 

Fig.  374. 


Graafian  vesicle  of  the  rabbit  x 100  ( ?)  diameters. 

(After  Barry.') 

a,  outer  coat  or  tunic  of  the  ovisac ; b,  ovisac ; 
c,  epithelial  lining  or  membrana  granulosa,  a por- 
tion of  which  has  been  removed  in  order  to  display 
dd,  retinacula  (here  too  distinctly  marked)  ; e,  tunica 
granulosa  of  Barry  immediately  surrounding  the 
ovum,  consisting  of,  f zona  pellucida,  within  which 
is  the  yelk  and  germinal  vesicle  and  macula. 

in  its  spherical  figure  ; it  carries  numerous 
blood-vessels,  which  pass  from  the  ovarian 
stroma  to  become  expanded  in  a vascular  net- 
work over  its  walls  (fig.  371.  d). 

Examined  by  the  microscope,  this  membrane 
is  seen  to  be  highly  vascular.  It  is  composed 
of  a fine  membrane,  containing  few  fibres,  but 
everywhere  abundantly  studded  with  oval 
nuclei,  visible  without  the  aid  of  acetic  acid, 
and  probably,  in  part  at  least,  due  to  the  pre- 
sence of  so  many  blood-vessels  in  its  tissue. 
This  coat  contains  no  oil  globules.  Its  chief 
use  appears  to  be  to  give  increased  support 
and  protection  to  the  true  ovisac  which  it  sur- 
rounds, and  to  convey  blood-vessels  from  the 
ovary  for  its  nutrition,  and  for  the  supply  of 
the  fluids  which  the  ovisac  contains. 

The  second  or  internal  coat,  as  it  is  com- 
monly termed,  of  the  Graafian  follicle  is  the 
ovisac  itself.  It  constitutes  at  first  an  inde- 


pendent structure;  but  receiving  afterwards 
the  before  mentioned  investment  from  the 
ovarian  parenchyma,  the  two  coats  unite  to 
form  the  Graafian  follicle.  The  ovisac  is 

Fig.  375. 


Structui'e  of  ovisac.  (Ad  Nat.  x 850.) 

composed  of  embryonic  fibres  of  connective 
tissue  {fig.  375.  a),  of  rounded  cells  or 
granules,  b;  and  of  a large  proportion  of  minute 
oil  globules,  c.  The* embryonic  fibre-cells  lie 
parallel  with  each  other,  and  together  with  the 
granules  form  the  bulk  of  the  tissue  in  nearly 
equal  proportions.  The  oil  drops  are  very 
numerous;  and  after  the  preparation  has  been 
under  examination  for  some  time  they  are  seen 
to  float  up  to  the  surface  of  the  drop  of  water 
in  which  it  is  placed,  and  to  collect  upon  the 
under  side  of  the  glass  disc  used  for  covering  it. 
In  addition  to  these  there  is  found  a small  quan- 
tity of  developed  fibres  of  connective  tissue, 
which  appear  to  give  firmness  to  the  whole. 
The  Graafian  follicle  thus  composed,  contains, 
in  close  contact  with  its  inner  wall,  a stratum 
of  nucleated  cells,  forming  an  epithelial  lining, 
termed  the  membrana  granulosa  {fig.  374.  c, 
fig.  371.  g).  The  cells  or  granules  which  give  a 
name  to  this  membrane  are  so  lightly  held  to- 
gether that  it  has  been  doubted  whether  the  stra- 
tum which  they  form  is  really  entitled  to  the 
denomination  of  a membrane.  Nevertheless  this 
structure  appears  to  play  an  important  part  in 
regard  to  the  ovum,  which  is  always  found 
lodged  within  a portion  of  it.  At  the  com- 
mencement of  the  formation  of  the  ovisac,  ac- 
cording to  Dr.  Martin  Barry,  these  peculiar 
elliptical  nucleated  cells  or  granules  are  nearly 
equally  diffused  through  the  fluid  which  it  con- 
tains, the  ovum  lying  in  their  centre.  But 
about  the  time  at  which  the  ovisac  unites  with 
its  covering  or  tunic  to  form  the  Graafian  fol- 
licle, these  granules  are  found  to  have  become 
separated  into  little  groups,  leaving  interspaces 
filled  by  fluid.  Further,  as  this  separation  ad- 
vances, the  granules  arrange  themselves  in  such 
a manner  as  to  constitute  three  distinct  struc- 
tures. The  principal  portion  collects  upon  the 
inner  surface  of  the  ovisac  forming  the  mem- 
brana granulosa  just  described  {fig.  374.  c). 
A second  portion  becomes  aggregated  upon 
and  around  the  ovum,  taking  its  form  and 
constituting  a special  investment  for  it.  This 
is  the  tunica  granulosa  of  Barry  {fig.  374.  e). 
A third  portion  collects  to  form  a structure 
composed  of  a central  mass  in  which  the 
ovum  with  its  tunica  granulosa  is  imbedded, 
corresponding  with  the  cumulus  (fig.  371. 
h,h)  of  Baer,  and  of  certain  cords  or  flattened 
bands,  from  two  to  four  in  number,  which  pass 
off  from  the  central  mass  outwards,  to  become 
united  with  the  layer  of  granules  lining  the 
follicle.  These  radiating  bands  or  cords  arc 
termed  by  Barry  the  retinacula,  (fig.  374.  d d) 
N N 4 
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from  their  supposed  office  in  suspending  the 
ovum,  and  retaining  it  in  its  proper  situation 
in  the  Graafian  follicle. 

That  the  retinacula , however,  are  not  essen- 
tial structures  is  proved  by  the  fact  that  they 
are  wanting  in  many  of  the  Mammalia  as  well  as 
in  Man.  They  have  been  observed  chiefly  in 
the  Rodentia  and  Ruminantia,  where  their  form 
and  number  are  subject  to  considerable  varia- 
tion. The  subjoined  figure  exhibits  the  ovum 


Fig.  376. 


Ooum  of  rabbit  surrounded  by  the  tunica  granulosa 
and  portions  of  retinacula.  ( After  Coste.') 


surrounded  by  the  layer  of  granules  which 
constitutes  the  tunica  granulosa,  and  externally 
to  this  the  radiating  bands  or  retinacula , the 
whole  of  those  parts,  external  to  the  ovum, 
being  composed  of  nucleated  cells. 

Besides  these  structures,  the  Graafian  follicle 
contains  a pellucid  albuminous  fluid,  of  a 
slightly  yellowish  colour,  partially  coagulable 
by  heat.  In  this  fluid  float  numerous  granules 
similar  to  those  of  which  the  parts  just  de- 
scribed are  formed,  together  with  a varying 
quantity  of  oil-like  globules. 

Lastly,  in  the  midst  of  the  granules  at  an 
early  period,  and  subsequently  in  that  more  de- 
finite arrangement  of  them  which  constitutes 
the  tunica  granulosa , is  contained  the  ovum 
(fig.  37 4.  f and  Jig.  376.),  a full  description 
of  which  is  given  in  the  article  under  that  title. 

4.  Vessels  and  Nerves. — The  ovary  de- 
rives its  supply  of  blood  chiefly  from  the 
ovarian  (spermatic),  but  in  part  also  from  the 
uterine  arteries.  So  free,  indeed,  is  the  com- 
munication between  these  vessels,  that  the 
organ  may  be  equally  well  injected  from  either 
source.  The  communication  is  effected  chiefly 
by  means  of  a branch  of  the  ovarian  artery, 
which  passes  inwards  to  inosculate  with  a ter- 
minal branch  of  the  uterine  artery,  this  anas- 
tomotic branch  being  occasionally  so  large  as 
to  constitute  the  principal  source  of  supply  of 
the  ovary.  The  terminal  vessels  are  con- 


ducted to  the  lower  border  of  the  ovary  be- 
tween the  folds  of  the  posterior  duplicature 
of  the  broad  ligament,  where  they  lie  in 
parallel  lines,  and  are  readily  distinguished  by 
their  tortuous  or  spiral  form.  Having  en- 
tered the  base  of  the  organ,  they  spread  out 
into  those  numerous  ramifications  which  pene- 
trate every  part  of  the  ovarian  stroma,  and 
give  to  this  structure  its  peculiar  fibrous  as- 
pect. From  their  extreme  branches  the  blood 
is  returned  by  the  veins,  which  pass  to  the  base 
of  the  organ,  where  they  are  very  numerous 
(fig.  370.  h).  They  form,  near  the  ovary  and 
between  the  folds  of  the  broad  ligament,  a 
plexus  termed  the  ovarian  or  pampiniform 
plexus,  (fig.  369.  d)  the  vessels  of  which  com- 
municate also  with  the  uterine  plexus. 
Valves  are  found  in  the  ovarian  veins  only 
in  exceptional  cases. 

The  ovary  derives  its  nerves  from  the  renal 
and  inferior  aortic  plexuses.*  The  nerves 
enter  the  organ  along  with  the  blood-vessels. 

Functions  of  the  Ovary. 

The  ovary  is  to  the  female  what  the  testis  is  to 
the  male — the  germ-preparing  organ,  the  part  in 
which  is  formed  the  female  generative  element, 
and  therefore  the  essential  portion  of  the  entire 
sexual  apparatus.  To  it  all  other  structures 
may  be  regarded  as  accessory  or  superadded  ; 
for  in  by  far  the  largest  proportion  of  the 
animal  kingdom  they  are  either  found  in  a 
rudimentary  state,  or  else  have  no  existence. 
But  not  only  is  the  ovary  the  organ  in  which 
the  formation  and  evolution  of  the  germ  take 
place  ; its  offices  farther  extend  to  the  separa- 
tion and  expulsion  of  the  ova,  when  they 
have  reached  such  a state  of  maturity  as  will 
render  them  susceptible  of  impregnation. 
This  process,  commonly  termed  ovulation, 
takes  place  spontaneously,  and  without  the 
intervention  of  the  male,  which  is  not  neces- 
sary thereto.  All  animals  possessing  an  ovary 
are  subject  to  this  law ; and  Man  constitutes 
no  exception  to  the  rule.  But  the  functions 
of  the  ovary  are  exercised  only  during  a cer- 
tain period  of  life.  The  ova,  which  are  formed 
at  or  near  the  time  of  birth,  and  sometimes 
before  that  event,  are  not  called  into  activity 
until  the  body  of  the  parent  is  sufficiently 
developed,  to  suffer  the  parturient  act  without 
destruction  or  serious  detriment  to  its  own 
tissues,  such  as  would  be  incompatible  with 
the  continuance  of  its  own  life,  and  such  as  is 
witnessed  in  those  lower  tribes  where  the 
whole  of  the  vital  energies  of  the  parent  are 
exhausted  by  one  effort  of  reproduction,  or 
its  tissues  are  even  disrupted  by  the  process 
which  produces  its  kind.  But  long  before  the 
time  arrives  at  which  the  generative  faculty  is 
capable  of  being  fully  exercised,  it  is  probable 
that  many  of  the  ova  which  were  first  formed 
have  perished,  their  place  being  continually 
supplied  by  new  formations.-]'  Their  numbers, 
however,  are  so  great  that,  if  only  the  one 
thousandth  part  of  those  originally  contained 

* Snow  Beck,  Phil.  Trans.  1846,  part  ii. 

f Barry,  Phjl.  Trans.  1888,  part  ii.  p.  319.  Dr. 
Ritchie,  Med.  Gaz.,  vols.  xxxiii.,  xxxiv. 
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in  the  ovary  remain,  and  no  new  ones  are 
superadded,  there  will  still  be  more  than 
sufficient  for  all  the  purposes  of  reproduction. 
But  as  the  functional  activity  of  the  ovary,  so 
far  as  relates  to  the  emission  of  ova  in  a state 
fit  for  impregnation,  is  restrained  on  the  one 
side  until  the  arrival  of  a certain  stage  of 
development  of  the  parent,  so  on  the  other 
a period  equally  arrives,  after  which  this  power 
of  producing  and  emitting  ova  altogether  fails; 
and  it  is  plain  that  both  these  restrictions  con- 
tribute to  one  and  the  same  end,  the  limita- 
tion, namely,  of  the  office  of  reproduction  to 
that  period  of  life  in  which  the  vital  energies 
of  the  producing  body,  having  attained  to  full 
perfection,  remain  still  unimpaired,  so  that 
the  qualities  of  health  and  vigour  in  the  parent 
may  be  transmitted  undiminished  to  the  off- 
spring. 

From  this  it  results  that  the  ovary  in  Man, 
as  well  as  in  the  Mammalia  generally,  has 
three  noticeable  periods  : the  first,  of  prepara- 
tion ; the  second,  of  activity ; and  the  third,  of 
decay  : and  these  correspond  respectively  with 
the  periods  of  infancy  and  childhood,  of  youth 
and  prime,  and  of  decline  and  old  age. 

The  condition  of  the  ovary  at  each  of  these 
epochs  will  be  traced  ; but  the  middle  period 
is  obviously  that  to  which  the  chief  interest 
attaches. 

During  certain  portions  of  this  epoch,  and 
in  some  instances  through  more  or  less  of  its 
whole  extent,  the  ovary  is  employed  in  ripen- 
ing and  emitting  ova.  In  this  respect,  how- 
ever, greater  variation  is  perceptible  in  dif- 
ferent species  than  in  any  other  particular. 
But  in  all  alike  this  one  circumstance  is  ob- 
servable, namely,  that  the  emission  of  ova  is  a 
periodic  occurrence. 

Now  the  periods  of  emission  of  ova  may  so 
occur  as  to  make  the  times  of  parturition  co- 
incident with  the  returns  of  those  seasons 
which  are  most  favourable  for  the  rearing  of 
the  young.  In  such  cases  the  capacity  for 
impregnation  may  be  limited  to  one  period  of 
the  year,  the  ova  being  ripened  and  emitted 
only  at  that  time.  The  roe  affords  an  inter- 
esting example  of  this.  The  doubts  which 
have  been  sometimes  entertained  as  to  the 
precise  time  at  which  the  roe  becomes  impreg- 
nated have  now  been  settled  by  the  recent 
very  careful  researches  of  Bischoff*,  who  has 
proved  that  this  occurs  at  the  end  of  July  and 
during  the  month  of  August,  and  that  it  is 
only  then  that  the  ovaries  of  the  female  con- 
tain ripe  ova,  and  the  testes  of  the  male  ripe 
semen.  At  other  times  these  are  not  to  be 
found  ; hence  it  follows  that  in  this  animal  im- 
pregnation is  impossible  at  all  other  seasons. 

But  in  many  animals  the  periods  of  ripening 
and  discharge  of  the  ova  recur  with  much 
greater  frequency ; and  probably  climate,  food, 
domestic  care  and  the  like,  exercise  a certain 
degree  of  influence  in  modifying  the  returns  of 
these  periods. 

In  the  human  female  the  same  periodicity  is 
observable;  and  it  is  now  rendered  in  the  high- 


est degree  probable  that  in  her  case  the  times 
of  ripening  and  generally  of  the  discharge  of 
the  ova  are  coincident  with  the  times  of 
menstruation  *,  just  as  it  has  been  proved 
beyond  dispute  that  in  other  Mammalia  the 
same  process  accompanies  that  more  obvious 
condition  of  aptitude  and  desire  for  sexual 
intercourse  to  which  the  terms  oestrus  and 
rut  are  applied. 

A periodical  maturation,  therefore,  of  ova, 
accompanied  by  dehiscence  of  the  ovicapsules 
and  discharge  of  their  contents,  may  be  said 
to  constitute  the  principal  offices  of  the  ovary 
during  the  prime  of  life.  But  notwithstanding 
that  these  processes  are  periodically  performed, 
the  ovary  cannot  at  any  time  be  said  to  be  in 
a condition  of  perfect  rest,  except  under  cir- 
cumstances which  will  be  presently  noted;  for 
whilst  some  ovisacs  may  be  observed  to  be 
advancing  and  preparing  to  emit  ova,  others 
may  be  seen  receding  or  becoming  obliterated. 
The  climax,  however,  of  each  serial  process 
is  the  dehiscence  or  rupture  of  one  or  more 
follicles.  Upon  this  the  whole  force  of  the 
ovary  is,  as  it  were,  for  the  time  concentrated. 
This  event  being  terminated,  the  activity  of 
the  ovary  passes  away  as  regards  that  parti- 
cular follicle.  Enough,  however,  of  vital 
energy  remains  in  the  now  useless  part  to  suf- 
fice for  the  healing  of  the  wound,  and  the 
closing  and  obliteration  of  the  cavity  left  after 
the  escape  of  the  ovum.  But  the  blood  gra- 
dually deserts  the  walls  of  the  previously 
congested  ovisac,  the  distended  vessels  in  its 
neighbourhood  shrink  and  become  obliterated, 
and  the  action  is  transferred  to  another  set  of 
follicles,  one  or  more  of  which  pass  through  a 
similar  order  of  changes. 

Two  circumstances,  however,  arrest  for  a 
time  this  process.  The  one  is  the  occurrence 
of  utero-gestation,  the  other  the  performance 
of  lactation  ; and  although  occasional  excep- 
tions may  be  observed,  yet  so  far  as  this  ques- 
tion has  been  examined,  the  evidence  collected 
favours  the  belief,  that  in  pregnant  women  and 
in  those  who  suckle,  no  ova  are  emitted  during 
the  continuance  of  either  of  these  processes.-f- 

This  view  also,  so  far  as  relates  to  lactation, 
receives  support  from  the  well-known  circum- 
stance that  a considerable  degree  of  immunity 
from  impregnation  occurs  during  the  conti- 
nuance of  lactation,  a circumstance  easily  ex- 
plained upon  the  supposition  that  at  that  time 
usually  no  ova  are  matured  or  emitted. 

It  will  now  be  necessary  to  trace  in  detail 
the  process  of  ovulation,  so  far  as  regards  the 
structures  concerned  in  that  process  which 
properly  belong  to  the  ovary. 

A general  account  of  the  Graafian  follicle 
in  its  mature  state  having  been  already  given 
at  p.  550.,  the  changes  which  this  important 
structure  undergoes  at  different  periods  of  its 
development  and  decay  will  now  be  examined. 

* The  question  of  the  connection  between  men- 
struation and  the  maturation  and  discharge  of  ova 
from  the  ovary,  is  considered  under  the  head  “ Men- 
struation ” at  page  666. 

f Negrier,  Recherches  sur  les  Ovaires,  chap.  ii. 
iii. 
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First  Stage . Origin  of  the  Graafian  Follicle. 
— The  time  of  the  first  appearance  of  the  fol- 
licle within  the  ovary  is  subject  to  considerable 
variation  in  the  different  orders  of  Mammalia. 
In  all  it  occurs  at  a much  later  period  than 
the  first  appearance  of  the  seminiferous  tubes 
in  the  male.  Bischoff,  who  has  devoted  much 
attention  to  the  examination  of  the  follicle  in 
its  earliest  stages  of  formation,  has  never  been 
able  to  discover  the  least  trace  of  it  in  the 
dog  and  rabbit  before  birth.  This  is  also  the 
case  in  most  instances  in  the  human  embryo, 
although  examples  occur  of  the  ovarian  fol- 
licles being  already  formed  in  the  new-born 


Fig.  377. 


Represents  the  mode  of  formation  of  the  Graafian 
follicle.  ( After  Bischoff.') 

A,  portion  of  ovary  of  a foetal  dog.  The  Graafian 
follicles  are  seen  in  the  first  stage  of  formation, 
consisting  of  little  groups  of  primary  cells  in  the 
midst  of  a tissue  of  similar  structure. 

b,  Portion  of  ovary  of  a dog  four  weeks  old ; a de- 
licate fibrous  coat  now  surrounds  the  groups  of 
nucleated  cells. 

c,  Portion  of  ovary  of  a pig  three  weeks  old.  The 
follicle  is  here  composed  of  transparent  membrane, 
the  outer  surface  of  which,  in  the  larger  ones,  is 
become  fibrous.  Its  inner  surface  is  lined  by  an 
epithelium  of  pale  cells  (membrana  granulosa); 
within  this  is  the  germinal  vesicle,  surrounded  by 
granules  resembling  yelk  granules.  These  contents 
are  seen  dispersed  from  a ruptured  follicle  at  y. 


infant,  and  in  advanced  embryos.  At  first 
nothing  is  distinguishable  in  the  ovary  except 
a uniform  mass  of  primary  cells  and  cell  nuclei. 
When  the  follicle  or  ovisac  is  about  to  form, 
there  may  be  perceived  little  round  or  ovoidal 
aggregations  of  primary  cells,  forming  groups 
which  are  distributed  in  considerable  numbers 
through  the  ovary.  These,  from  the  circum- 
stance that  the  substance  of  the  ovary  is  like- 
wise composed  of  similar  cells,  are  scarcely 
distinguishable  from  the  stroma  in  the  midst 
of  which  they  arise  {fig.  377.  a). 

Now  Barry,  who  also  very  carefully  exa- 
mined the  early  formation  of  the  follicle  in 
the  rabbit,  maintains  that  within  these  little 
groups  of  cells  the  germinal  vesicle  is  already 
contained.  Barry  represents  the  germinal 
vesicle  at  its  first  formation  as  surrounded  by 
minute  oil  globules,  and  a collection  of  gra- 
nules, forming  together  little  elliptic  masses 
which  are  distributed  through  the  ovary.  A 
comparison  of  the  descriptions  and  illustrations 
of  these  two  observers  leaves  no  doubt  that 
both  refer  to  precisely  the  same  object. 

Round  these  little  groups  of  cells  is  now 
perceived  a delicate  transparent  membrane, 
which  is  at  first  apparently  destitute  of  or- 
ganisation. This  is  the  ovisac  in  its  first  stage 
of  formation  {fig.  377.  b,  c).  The  precise  mode 
of  its  development  has  given  rise  to  much 
speculation,  which  is  interesting  chiefly  with 
reference  to  the  question  whether  the  ovisac 
is  to  be  regarded  as  the  vesicle  of  evolu- 
tion of  the  ovum,  or  whether  the  ovum,  or 
parts  of  it  at  least,  are  previously  formed,  and 
the  ovisac  is  afterwards  superadded. 

Bischoff  explains  the  formation  of  the  fine 
homogeneous  membrane  which  is  first  seen 
surrounding  the  little  groups  of  cells  by  sup- 
posing that  those  which  form  the  peripheral 
layer  become  confluent,  and  that  by  their 
junction  they  constitute  this  boundary  wall, 
whilst  the  original  cell  contents  are  dispersed. 

This  membrane  soon  afterwards  becomes 
lined  with  a stratum  of  endogenous  cells,  which 
form  an  epithelium  upon  its  inner  surface.  A 
close  examination  shows  further  that  this  cell 
layer  is  bounded  by  a homogeneous  tunica 
propria. 

Hence  Bischoff  concludes  that  the  follicle 
is,  as  Henle  asserts,  a primary  secreting  fol- 
licle, which,  like  all  secreting  follicles,  is  not 
composed  of  a primary  cell  membrane,  but 
results  from  a confluence  of  cells.  He  has 
never  seen  in  it,  when  still  in  the  condition  of 
a homogeneous  transparent  membrane,  a cell 
nucleus,  as  would  be  the  case  in  a primary 
cell.  The  contents  of  the  vesicle,  according  to 
Bischoff,  consist  of  a clear  fluid  containing  cell 
nuclei  and  granules  ; the  latter  closely  re- 
sembling the  subsequently-formed  yelk  gra- 
nules. Somewhat  later  is  observed  within  these 
follicle  vesicles,  which  in  the  meantime  have 
become  more  developed  and  numerous,  a se- 
cond transparent  spherical  vesicle,  containing 
a nucleus  which  closely  resembles,  and  is  con- 
sidered by  Bischoff’ to  be  the  germinal  vesicle. 
Hence,  whilst  the  observations  of  Barry,  con- 
firmatory of  the  views  of  Baer,  and  supported 
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now  by  Dr.  Allen  Thomson*,  led  the  former 
to  conclude  that  the  formation  of  the  ovum 
commences  before  the  existence  of  the  ovisac, 
the  researches  of  BischofF  point,  on  the  other 
hand,  to  the  ovisac  itself,  as  the  formative  or- 
gan of  the  ovum. 

The  general  appearance  of  the  ovisac,  when 
first  formed,  is  that  of  a pellucid,  and  often 
yellowish  vesicle,  having  an  elliptic  form,  and 
at  first  so  minute  as  not  to  exceed  — -xbo'" 

in  diameter  ; as,  for  example,  in  the  ox,  the 
ovary  of  which  animal,  according  to  Barry, 
would  contain  in  a cubic  inch  200,000,000  of 
such  ovisacs. 

The  ovisac  is  more  or  less  pellucid,  ac- 
cording to  its  size.  In  the  smaller  ones,  the 
walls  are  so  transparent  as  to  admit  of  the 
form  of  their  granular  contents  being  seen 
through  them  (Jig.  377.  B,  c)  ; but  as  develop- 
ment advances,  they  become  merely  translu- 
cent. The  walls,  which  are  relatively  very 
thick  in  the  small  ovisacs,  are  elastic  and  dis- 
tensible, and  have  an  undulating  surface,  pre- 
senting numerous  depressions,  to  which  is 
referable  the  plaited  or  folded  appearance 
which  the  contour  of  the  ovisac  assumes  un- 
der pressure. 

The  ovisac  is  sometimes  formed  in  the  pa- 
rietes  of  an  already  developed  Graafian  fol- 
licle ; but  whether  originating  here,  or,  as  is 
more  commonly  the  case,  in  the  proper  sub- 
stance of  the  ovary,  it  is  always  at  first  seen 
lying  perfectly  loose  in  a little  cavity,  exca- 
vated, as  it  were,  in  the  substance  of  the  sur- 
rounding tissues.  Subsequently  a covering, 
or  tunic,  consisting  of  a rather  dense  con- 
nective tissue,  susceptible  of  becoming  highly 
vascular,  and  closely  connected  with  the  ova- 
rian stroma,  is  gradually  formed  upon  the 
outer  surface  of  the  ovisac,  with  which  this 
outer  covering  now  becomes  closely  united. 
This  is  the  structure  termed  by  Barry  the 
tunic  of  the  ovisac  ( Tunica  S.  theca  folliculi). 
And  it  is  by  the  union  of  these  two  that, 
according  to  his  observations,  the  Graafian 
vesicle  is  formed.  At  this  stage  of  its  deve- 
lopment there  exist  all  the  elements  of  the 
completely-developed  follicle,  viz.,  the  outer 
vascular  or  fibrous  coat,  the  inner  softer  layer, 
or  proper  tunic  of  the  ovisac,  and  the  still 
more  internal  epithelial  layer  of  granules  re- 
presenting the  membrana  granulosa,  together 
with  the  elements,  at  least,  of  the  ovum,  and 
the  fluid  contents  of  the  sac. 

These  constitute  the  most  important  points 
regarding  the  development  of  the  Graafian 
follicle  at  the  time  of  its  first  formation  in  the 
Mammalia  generally.  They  serve  to  facilitate 
greatly  the  study  of  the  same  parts  in  Man. 

With  regard  to  the  human  follicle,  the  cor- 
responding stage  is  most  readily  observed  in 
the  infant,  a few  months  after  birth.  If  at 
that  age  a section  be  made  of  the  ovary,  it 
will  be  seen  to  be  composed  of  a parenchyma, 
which  is  somewhat  lax  towards  the  centre 
and  base,  but  more  dense  in  the  peripheral 
portion  of  the  organ.  The  more  lax  central 

* Page  76.  of  this  vol.,  Supplement. 


portion  consists  of  blood-vessels  and  wavy 
bundles  of  connective  tissue,  the  latter  being 
much  more  distinct  in  the  ovary  of  the  infant 
than  in  the  adult.  The  more  dense  peripheral 
portion  is  that  in  which  alone  the  ova  are 
found.  It  is  made  up  almost  entirely  of  a 
mass  of  minute  ovisacs,  already  containing 
ova  (Jig.  373.). 

These  ovisacs,  at  present  in  a rudimental 
condition,  are  of  various  dimensions.  In  the 
example  given,  their  average  diameter  was 
sbo — roW'*  But  'lt  happens,  occasionally, 
that  ovaries  of  a very  early  age  are  found  to 
contain  ovisacs  or  Graafian  follicles  of  com- 
paratively large  size.  Thus,  in  a specimen  in 
my  possession  from  a child  of  seven  months, 
one  ovary  contains  a follicle  of  rather  more 
than  V"  in  diameter,  whilst  the  other  is  almost 
entirely  occupied  by  five  follicles,  the  largest 
of  which  measures  2£+  and  the  smallest 
is  one  quarter  of  that  size.  In  this  case  the 
entire  length  of  the  ovary  is  only  7 ///. 

Second  Stage.  Growth,  Maturation,  and  Pre- 
paration for  Dehiscence  of  the  Follicle. — When 
the  period  approaches,  or  has  already  arrived, 
at  which  an  animal  becomes  apt  for  reproduc- 
tion, and  is  ready  to  receive  the  male,  a cer- 
tain number  of  follicles  progressively  increase  in 
size,  and  become  more  and  more  superficially 
placed.  Shortly,  the  more  advanced  series 
occupy  the  surface  of  the  ovary,  and  present 
the  appearance  of  round  grains  close-set, 
so  as  to  give  to  the  organ  sometimes  the 
appearance  of  a bunch  of  grapes  (fig.  378.). 
This  is  more  particularly  the  case  in  the 
sow,  which  affords  an  excellent  example 
for  tracing  these  changes  in  the  follicle. 

Fig.  378. 


Portion  of  ovary  of  the  sow.  The  Graafian  follicles 
project  above  the  surface  of  the  ovary.  Several 7 
riper  than  the  rest,  are  conspicuous  by  their  size,  a , 
unripe ; b,  riper  follicles ; c,  stroma. 

(After  Pouchet.') 

Each  grain,  a,  consists  of  a vesicle  filled 
with  a limpid  fluid,  albuminous,  viscid  to 
the  touch,  of  a slightly  yellow  colour,  and 
coagulable  by  heat  and  alcohol.  Their  walls, 
previously  diaphanous,  now  become  opaque 
from  the  thickening  of  the  inner  membrane  of 
the  vesicle,  i.e.,  of  the  ovisac  itself.  From 
four  to  six  of  these  vesicles  will  be  found  to 
become  simultaneously  developed  in  each 
ovary  (fig.  378.5,5).  These  are  always  the  most 
superficial.  Their  form  is  generally  ovoid. 
They  increase  until  they  attain  a diameter  of 
about 
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The  augmentation  in  bulk  of  the  follicle  is, 
in  the  first  instance,  due  almost  entirely  to  an 
increase  in  its  fluid  contents.  It  is  probable 
that  this  fluid  is  supplied  by  the  minute  ca- 
pillaries with  which  the  ovisac  is  furnished, 
and  which,  long  before  the  vesicle  has  attained 
its  full  diameter,  appear  in  the  form  of  a rich 
network  upon  its  inner  surface,  giving  to  the 
latter  a bright  red  colour. 

And  now  a thickening  of  the  walls  of  the 
follicle  becomes  very  manifest,  accompanied 
by  an  exudation  of  blood  which  collects  in  the 
interior  of  the  sac.  The  period  at  which  this 
escape  of  blood  commences  is  variable.  Some- 
times it  may  be  seen  in  follicles  of  not  more 
than  \\"'  diameter,  but  more  frequently  when 
they  have  attained  a size  of  about  3'". 

As  this  exudation  of  blood  takes  place  at  a 
period  certainly  antecedent  to  the  rupture  of 
the  follicle,  it  cannot  be  traced  to  vessels 
lacerated  during  that  process,  but  must  pro- 
ceed from  the  congested  capillaries  just  de- 
scribed. It  resembles  arterial  blood,  and  is 
rich  in  globules,  which  at  first  remain  free  and 
distinct ; but  when  the  distension  of  the  fol- 
licle has  become  considerable,  the  blood  co- 
agulates into  a dark-red  clot. 

This  pouring-out  of  blood  has  been  termed 
the  menstruation  of  the  follicle  ; but  beyond 
the  purpose  of  increasing  the  distension  of 
the  latter,  preparatory  to  its  rupture,  no  use 
has  been  assigned  to  it,  except  by  Pouchet, 
who  maintains  that  in  the  sow  the  ovum  lies 
at  the  bottom  of  the  follicle,  instead  of  near 
its  upper  or  free  surface  ; and  that  as  the 
sanguineous  exudation  increases,  it  collects 
between  the  inner  surface  of  the  ovisac  and 
the  membrana  granulosa,  and  so  carries  up- 
wards the  latter,  together  with  the  ovum  which 
is  lodged  upon  it.  He  asserts,  further,  that 
in  proportion  as  this  exudation  increases,  the 
albuminous  fluid  previously  occupying  the 
follicle  is  absorbed,  until  the  entire  cavity  be- 
comes filled  with  blood. 

The  result  of  this  process  is,  that  the  ovum, 
previously  lying  at  the  bottom,  is  now  trans- 
ported to  the  upper  part  of  the  follicle,  imme- 
diately beneath  the  point  at  which  the  rupture 
of  the  walls  is  about  to  take  place. 

Notwithstanding  the  minuteness  of  Pou- 
chet’s  description,  its  accuracy,  so  far  at  least 
as  concerns  the  supposed  purpose  of  this  exu- 
dation of  blood,  has  been  called  in  question. 
The  fact,  however,  cannot  be  disputed,  that, 
in  many  animals,  as  well  as  in  man,  the  follicle 
does  contain  blood,  often  in  considerable 
quantity,  previous  to  its  rupture.  And  this  is 
a very  important  point,  because  it  serves  to 
refute  the  statement  of  some  who  maintain 
that  the  presence  of  blood,  or  of  a clot,  within 
the  follicle,  affords  certain  evidence  that  the 
rupture  of  the  latter,  together  probably  with 
the  escape  of  the  ovum,  has  already  occurred. 
Barry  also,  in  his  researches  upon  the  rabbit, 
says,  that  after  certain  of  the  ovisacs  have 
discharged  their  ova,  “ some  of  the  larger 
Graafian  vesicles,  remaining  unbroken,  are  fre- 
quently found  to  contain  a considerable  quan- 
tity of  blood.  Such  spots,  he  observes,  have 


been  noticed  by  several  observers,  who  sup- 
posed them  to  indicate  the  Graafian  vesicles 
from  which  ova  were  destined  to  be  expelled. 

Thus  Barry’s  prior  testimony  serves  to 
confirm  that  of  Pouchet  and  others,  to  the 
effect  that  the  blood  found  within  the  follicle 
does  not  result  from  its  rupture,  but  that  it  is 
there  antecedent  to  that  process. 

Some  other  changes  which  occur  in  the 
follicle  previous  to  its  rupture  may  here  be 
noticed.  The  thickening  just  spoken  of  takes 
place  in  the  inner  membrane,  or  that  which 
constituted  originally  the  ovisac.  This  thick- 
ening is  sometimes  so  considerable  as  to  in- 
crease the  diameter  of  the  follicular  walls  to 
three  times  their  original  amount.  At  the 
same  time,  their  contour  becomes  somewhat 
undulating,  and  their  colour  approximates  to 
that  of  the  buffy  coat  of  the  blood. 

While  these  changes  are  going  on  in  the 
substances  and  in  the  contents  of  the  follicle, 
preparation  is  being  made  externally  for  the 
rupture  at  a certain  part  of  the  parietes.  The 
base  of  the  follicle  continues  to  be  imbedded 
in  the  substance  of  the  ovary  (Jig.  379.),  but 
the  upper  portion  projects  free  above  this, 
being  covered  only  by  the  usual  ovarian  in- 
vestments. Here,  at  the  more  salient  portion 
of  the  projecting  vesicle  (Jig.  379.),  an  in- 
creased vascularity  is  observable.  The  peri- 
toneum and  sublying  tissues  become  exceed- 
ingly red,  and  an  abundance  of  blood  is  observed 
in  the  numerous  capillaries  which  are  now 
visible  upon  the  summit  of  the  vesicle.  After 
this,  the  fibres  of  the  ovarian  coverings  become 
gradually  separated,  preparatory  to  their  com- 
plete laceration.  The  tunics  also  of  the  fol- 
licle itself  become  perceptibly  thinner  at  this 
spot,  which  corresponds  with  the  situation  of 
the  ovum  — always,  at  this  period,  lying  im- 
mediately beneath  it. 


Fig.  379. 


Portion  of  ovary  of  the  sow.  The  follicles  are  in  a 
more  advanced  stage  than  in  fig.  378.  Two  of  these 
are  preparing  for  rupture.  Already  a small  aper- 
ture is  perceptible  in  the  centre,  immediately  above 
the  spot  where  the  ovum  lies;  and  towards  this  point 
the  bloodvessels  converge.  (After  Pouchet.') 

The  same  regular  sequence  of  changes, 
which  may  always  be  traced  in  the  Mammalia, 
though  with  some  slight  variations  according 
to  species,  occurs  also  in  man,  If  the  exami- 
nation be  made  in  a young  and  previously 
healthy  woman,  who  has  menstruated  regularly 
up  to  the  time  of  her  death,  there  will  gene- 
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rally  be  found  in  the  ovary  one  or  more  fol- 
licles in  conditions  similar  to  those  just  de- 
scribed. The  ordinary  state  in  which  the 
Graafian  follicle  is  found  has  been  explained 
at  p.  550.  Vesicles  in  the  state  there  de- 
scribed may  be  seen  at  all  times  in  the  healthy 
ovary,  sometimes  near  its  surface,  and  at 
others  buried  more  deeply;  but.  when  they 
increase  in  growth  beyond  this  size,  and  are 
preparing  to  rupture,  one  or  more  will  always 
be  found  approaching  the  periphery  of  the 
ovary,  or  rising  above  the  level  of  its  outer 
tunics,  constituting  there  a nipple-like  pro- 
minence, so  distinct  as  at  once  to  arrest 
attention,  and  to  point  out  the  part  of  the 
ovary  in  which  the  dehiscence  will  next  occur 
(fig.  380.  a). 

Fig.  380. 


Ovary  from  a woman  aged  22,  who  died  on  the  tenth 
day  after  the  commencement  of  her  last  menstrual 
period.  {Ad  Nat.') 

A follicle  is  preparing  for  spontaneous  rupture  at 
a,  where  a considerable  prominence  occurs,  and 
where  the  peritoneal  and  albugineous  coats  are 
almost  entirely  absorbed. 

In  general,  only  one  follicle  will  be  found 
preparing  for  rupture  ; but  sometimes  two,  or 
possibly  three,  may  be  observed  in  the  same 
condition  in  one  ovary.  The  growth  has  now 
been  so  considerable,  that  instead  of  measuring 
only  — 2i///,  or  even  3W,  it  has  now  a di- 

ameter of  5 \ — 7///,  the  breadth  being  usually 
somewhat  less  than  the  length,  for  it  rarely 
happens  that  the  follicle  is  perfectly  spherical. 
In  consequence  of  this  increased  growth  the 
follicle  projects  from  the  surface,  and  causes 
the  swelling  just  described,  whilst  the  accu- 
mulation of  fluid  within  it  produces  a softness 
and  sense  of  fluctuation  in  this  part  of  the 
ovary,  which  is  very  obvious  to  the  touch. 
Over  the  centre  of  this  projection  the  pe- 
ritoneum is  exceedingly  thin,  and  in  some 
places  is  wanting,  partly  from  absorption,  and 
partly  from  laceration,  the  result  of  over- 
stretching and  distension. 

The  tunica  albuginea  also  of  the  ovary 
may  be  absorbed,  or  may  have  become 
so  exceedingly  thin,  as  to  permit  the  blood- 
coloured  contents  of  the  vesicle  partially 
to  appear  through  it,  giving  to  the  spot  a 
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peculiar  brick-red  colour.  Around  the  mar- 
gin or  base  of  the  prominence  the  fibres 
of  the  tunica  albuginea  are  often  seen  to 
be  separated  at  short  distances,  forming 
concentric  lines  or  interrupted  circles ; the 
red  contents  showing  through  the  interspaces, 
and  producing  an  appearance  of  alternate 
white  and  red  lines  (fig.  380.  h ).  Beyond 
this  circumference,  the  base  of  the  promi- 
nence exhibits  the  usual  white  colour  of  the 
ovarian  coverings.  Numerous  red  vessels, 
chiefly  veins  {fig.  380.  c),  ramify  towards  the 
projecting  spot,  and  some  of  these  traverse 
it  to  its  summit,  coursing  over  the  promi- 
nence in  serpentine  lines,  and  forming  here  a 
rich  plexus. 

A clean  section  through  the  centre  of  the 
projecting  follicle  lays  open  an  ovoid  cavity, 


Fig.  381. 


The  same  ovary  (ad  Nat,.')  as  in  fig.  380.  laid  open, 
displaying, 

a,  the  cavity  of  the  enlarged  follicle ; c,  the  corre- 
sponding half  of  the  same ; b,  a blood-clot.  Nu- 
merous follicles  of  the  ordinary  size  are  seen  scat- 
tered through  the  ovary. 

(fig.  381.  a),  containing  usually  a deep  red 
clot,  h,  together  with  a certain  quantity  of 
blood  and  a bloody  fluid.  The  clot  has  as 
yet  no  adhesion  to  the  walls  of  the  cavity, 
and  is  easily  washed  away. 

If  the  ovary  has  been  examined  not  too  long 
after  death,  the  ovum  may  possibly  be  found 
lying  imbedded  in  the  granules  of  the  mem- 
hrana  granulosa,  immediately  beneath  the  most 
projecting  point  of  the  follicle.  But  more 
commonly,  the  examination  not  being  made 
until  after  this  delicate  membrane  has  melted 
down,  and  its  granules  have  become  dispersed 
by  post-mortem  change,  the  ovum  cannot  be 
discovered. 

After  washing  out  the  contents  of  the 
follicle,  the  inner  surface  of  the  ovisac  is  ex- 
posed (fig.  381.  c).  This  I have  occasionally 
seen  to  be  of  an  intense  red  colour,  from  the 
surface  being  covered  by  a rich  network  of  ca- 
pillaries filled  with  blood.  But  most  com- 
monly the  colour  of  the  ovisac  throughout,  as 
far  as  the  outer  tissue  of  the  follicle,  is  at  this 
time  a clear,  pale,  chrome  yellow,  this  coat  being 
now  also  very  soft  in  texture.  It  is  important 
to  observe  that  the  yellow  colour  includes 
the  whole  thickness  of  the  ovisac,  or  inner 
coat  of  the  Graafian  follicle,  which  now  mea- 
sures from  -J-  to  V"  in  thickness,  but  that  it 
extends  no  further ; the  outer  coat,  or  theca 
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folliculi,  retaining  its  ordinary  condition. 
Already  a slightly  wavy  outline  is  perceptible 
in  the  follicle  (Jig.  381.),  which  is  due  to  the 
growth  of  the  inner  membrane  having  con- 
tinued after  the  outer  coat  has  ceased  to  ex- 
pand. 

The  inner  coat  of  the  follicle,  when  it  has 
thus  acquired  a yellow  colour,  is  seen,  by  the 
aid  of  the  microscope,  to  have  undergone  an 
important  and  yet  very  simple  change.  On 
its  inner  surface,  or  that  which  is  turned 
towards  the  cavity  of  the  ovisac,  it  presents 
the  appearance  of  a transparent  and  nearly 
structureless  membrane,  in  the  substance  of 
which  are  imbedded  numerous  oil  droplets, 
very  minute,  and  aggregated  in  little  masses, 


Fig.  382. 


Cells  filled  with  oil-granules  which  give  the  yellow 
colour  to  the  inner  coat  of  the  Graafian  follicle  be- 
fore it  has  burst,  forming  the  substance  termed  cor- 
pus luteum.  (Ad  Nat.  * 350.) 
a,  separate  cells ; 6,  the  same  imbedded  in  the 
structureless  membrane.  (From  the  same  subject 
as  figs.  380.  and  381.) 

with  a certain  regularity  which  suggests  the 
idea  that  they  have  either  been  originally 
deposited  around  a centre  globule,  or  are 
contained  in  cells  or  vesicles,  the  cell- wall 
of  which  is  not  very  discernible  (Jig.  382. 
b ).  Deeper  towards  the  outer  surface  of  the 
ovisac  the  oil  droplets  or  granules  become  so 
numerous  as  to  prevent  the  recognition  of  any 
other  structure  until  the  greater  portion  of  the 
oil  has  been  dissolved  out  by  macerating  the 
part  in  ether.  If,  after  this  process,  the  tissue 
which  remains  be  washed  in  spirit  or  water, 
and  subsequently  treated  by  acetic  acid,  it  is 
seen  to  be  composed  of  numerous  blood- 
vessels, and  of  developed  as  well  as  embryonic 
fibres  of  connective  tissue,  which  latter,  how- 
ever, are  only  faintly  indicated,  and  are  con- 
nected together  by  a transparent  membrane. 
The  proportion  of  developed  fibres  of  con- 
nective tissue  is  here  very  large,  whilst  in 
less  advanced  follicles  the  embryonic  fibres 
preponderate  (Jig.  375.). 

Another  and  perhaps  more  satisfactory 
mode  of  examining  the  yellow  coat  of  the 
Graafian  follicle  in  this  stage,  consists  in  slow 
maceration  in  a very  weak  preservative  fluid 
(glycerine  and  water).  The  cells,  which  this 
coat  contains  in  great  abundance,  can  now  be 
obtained  separately  for  observation.  They 
are  seen  to  consist  of  a transparent  cell- wall, 
filled  with  oil  granules  (Jig-  382.  a).  The 
average  cells  vary  in  diameter  from  to 
2o*oo//»  but  many  are  smaller,  and  others  lar- 
ger. Occasionally  a cell  may  be  seen  to  have 
burst,  its  contents  having  escaped  ; a few  oil 
granules,  however,  may  still  be  perceived  ad- 
hering to  the  cell-wall,  the  torn  margins  of 
which  are  very  readily  defined.  There  can  be 
no  doubt  that  these  cells  are  the  “peculiar 


granules”  so  frequently  described  and  figured 
by  Barry  in  his  account  of  the  various  con- 
ditions and  stages  of  development  of  the 
ovisac. 

The  colour  of  the  yellow  coat — the  so-called 
corpus  luteum — is  not  alike  in  all  animals. 
In  some  of  the  Mammalia  it  is  of  a bright 
orange ; in  others  it  inclines  to  red.  In  Man, 
as  already  stated,  the  inner  surface  of  the 
follicle,  when  ripe,  is  occasionally  so  loaded 
with  bright  red  capillaries  that  the  usual 
appearance  is  obscured,  but  its  ordinary  as- 
pect presents  the  clear  chrome  yellow  just 
described.  That  this  yellow  colour,  like  that 
of  the  yolk  of  the  bird’s  egg,  is  due  to  the 
presence  of  the  oil  globules  (Jig.  382.  b)  which 
everywhere  penetrate  the  tissues  of  this  coat, 
is  rendered  sufficiently  apparent : first,  by  the 
fact  that  treatment  by  ether,  which  dissolves 
out  the  oil  granules,  leaves  the  remaining 
membrane  nearly  white  ; and  secondly,  that 
maceration  in  water  has,  to  a certain  ex- 
tent, the  like  effect,  but  in  this  case  arising 
from  the  maceration,  causing  the  animal 
membrane  to  swell  and  become  opaque,  thus 
obscuring  its  previous  transparency,  and  ren- 
dering the  oily  portions  only  faintly  dis- 
cernible through  it,  as  judged  by  the  naked 
eye,  though  they  are  still  readily  discoverable 
under  the  microscope. 

Third  Stage.  Period  of  Rupture  or  Dehis- 
cence of  the  Follicle , and  Escape  of  the  Ovum. 
— This  is  termed  by  Pouchet  the  period  of 
parturition,  in  which,  after  the  preparatory 
changes  already  described,  the  ovum  quits 
the  Graafian  follicle  in  order  to  enter  the 
Fallopian  tube.  It  is  therefore  for  the  ovisac 
what  the  process  of  parturition  is  for  the 
uterus,  viz.,  the  act  by  which  the  ovum,  after 
being  matured  to  a certain  point  of  perfection, 
is  expelled  from  its  cavity. 

The  process  by  which  the  dehiscence  of  the 
follicle  is  effected  in  Mammalia  is  in  some  re- 
spects different  from  that  which  causes  the 
expulsion  of  the  ovum,  from  its  containing 
capsule,  in  the  vertebrata  below  them.  In 
birds,  reptiles,  and  fishes,  and,  indeed,  in 
the  Invertebrata  generally,  the  ovum  is  of  so 
large  a size  in  comparison  with  the  ovicap- 
sule,  that  the  simple  increase  of  the  former, 
as  the  time  of  theovipont*  approaches,  is  suffi- 
cient to  cause  the  bursting  of  the  sac  at  the 
point  where  the  coats  have  been  prepared  for 
rupture  by  previous  attenuation.  But  in  the 
Mammalia  the  bulk  of  the  ovum  bears  so 
small  a proportion  to  its  containing  follicle, 
that  the  ovum  itself  contributes  in  no  degree 
to  the  rupture  by  which  it  is  enabled  to 
escape.  In  this  process  it  remains  a passive 
body,  at  least  in  a mechanical  point  of  view, 
though  doubtless  it  is  the  perfecting  of 
the  ovum  which  gives  the  vital  impetus  to 
that  series  of  changes  by  which  it  is  finally 
released  from  its  first  abode.  But  the  act  of 

* I have  anglicised  the  French  term  oviponte  (ovi- 
pont),  to  express  the  escape  of  the  ovum  from  the 
ovary;  while  “ovulation”  is  employed,  in  a more 
general  sense,  to  include  also  the  process  of  its 
maturation. 
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parturition  is  accomplished  by  other  means. 
The  process  by  which  this  is  effected  has 
been  compared  by  Blumenbach  to  the  spon- 
taneous bursting  of  an  abscess.  Here  the 
process  consists  in  an  increasing  accumulation 
of  fluid  within,  conjoined  with  a gradual 
attenuation  of  some  particular  part  of  the 
containing  walls.  So  many  points  of  simi- 
larity, indeed,  may  be  traced  between  these 
two  processes,  that  the  term  “ inflammation  ” 
is  employed  by  some  authors  in  describing 
the  preparatory  changes  in  the  Graafian  fol- 
licle. 

The  resistance  w'hich  the  ovum  and  other 
contents  of  the  vesicle  require  to  overcome 
before  any  portion  of  these  can  escape  con- 
sists, it  must  be  remembered,  in  the  combined 
opposition  of  no  less  than  four  membranes, 
in  addition  to  any  portion  of  the  proper 
ovarian  stroma  which  may  intervene.  These 
are,  first,  the  ovisac  ; then  its  capsule,  united 
to  the  former,  and  with  it  constituting  the 
Graafian  follicle;  thirdly,  the  tunica  albuginea  ; 
and  fourthly,  the  peritoneal  covering  of  the 
ovary.  These  four,  shortly  previous  to  the 
rupture,  become  so  intimately  united  together 
that  it  is  no  longer  possible  to  separate,  nor 
is  it  easy  always  to  distinguish  them  from 
each  other,  with  the  exception,  however,  of 
the  innermost  layer,  which  can  generally  be 
more  easily  traced  than  any  of  the  rest,  on 
account  of  its  peculiar  yellow  colour. 

Upon  the  surface  of  the  most  salient  por- 
tion of  the  projecting  follicle  (fig.  380.  a)  the 
peritoneum,  as  already  stated,  may  be  wanting; 
the  tunica  albuginea  also  beneath  has  become 
greatly  attenuated,  and  is  sometimes  found 
completely  eroded,  whilst  internally  the  yellow 
coat  of  the  follicle  is  also  observed  to  be 
thinnest  about  this  spot.  Every  preparation, 
therefore,  is  made  for  the  laceration  of  the 
follicle  at  a given  point,  the  seat  of  which  can 
also  be  further  determined  by  the  observation 
that  in  this  place  the  conjoined  membranes, 
previously  highly  vascular,  have  become  more 
transparent,  whilst  their  vessels,  having  be- 
come atrophied  by  compression,  now  carry 
little  or  no  blood. 

A very  slight  force  is  now  sufficient  to 
produce  the  rupture  of  the  follicle  in  this 
precise  spot,  and  such  a force  is  supplied  by 
the  gradual  accumulation  of  fluid,  whether 
albuminous  or  sanguineous,  or  both,  within 
the  cavity. 

It  is  believed  by  Coste  that  when  the  ovi- 
sacs have  reached  this  point,  which  is  the 
full  term  of  their  growth,  they  may  remain 
stationary  until  a state  of  excitement  arises, 
produced  partly  by  the  maturity  of  the  ovum, 
and  partly  by  the  approach  of  the  sexes,  and 
that  it  is  under  the  influence  of  such  an  ex- 
citement that  the  rupture  of  the  follicle  most 
commonly  takes  place.  What  probability 
there  is  for  such  a supposition  will  be  here- 
after more  fully  considered.  Whether  in- 
fluenced by  any  external  stimulus,  or  whether 
occurring  spontaneously,  and  from  causes 
existing  within  the  follicle,  the  increase  of  its 
fluid  contents  becomes  at  length  so  great  that 


the  cavity  is  distended  beyond  measure,  and 
its  walls  can  no  longer  resist  the  pressure, 
but  give  way  at  the  thinnest  and  most  pro- 
jecting part.  But  it  is  probable  that  another 
power  comes  also  into  operation  to  aid  this 
process.  The  wavy  outline  which  has  been 
already  noticed  {fig.  381.  c ) as  presented  in  a 
slight  degree  by  the  still  unbroken  ovisac,  to- 
gether with  a certain  amount  of  thickening  of 
this  coat,  indicates  a growth  of  this  more 
rapid  in  proportion  than  that  of  the  outer 
layer  or  tunic  of  the  ovisac.  This,  therefore, 
will  in  some  degree  add  to  the  pressure,  be- 
cause the  outer  layer  of  the  follicle  not  being 
distensible  beyond  a certain  limit,  any  in- 
crease of  the  contents,  whether  fluid  or  solid, 
will  alike  contribute  to  augment  the  force 
which  is  brought  to  bear  upon  the  weakest 
point  of  the  walls. 

As  soon  as  the  rupture  has  taken  place, 
and  the  opening  in  the  coats  of  the  follicle 
and  in  the  corresponding  portion  of  the  ova- 
rian coverings  is  sufficiently  large  to  admit  of 
the  passage  of  the  ovum,  the  latter  escapes, 
together  with  portions  of  the  membrana  gra- 
nulosa. 

On  one  occasion  Pouchet  was  so  fortunate 
as  to  meet  with  an  opportunity  of  observing 
the  ovum  as  it  was  in  the  act  of  escaping 
from  the  ovisac,  and  was  lying  between  the 
margins  of  the  lacerated  opening. 

Of  the  five  coats  which  together  compose 
the  ovarian  and  follicular  walls,  four  only,  it 
will  be  observed,  can  offer  any  obstacle  to  the 
escape  of  the  ovum;  because  the  membrana 
granulosa,  which  is  the  innermost  of  all,  con- 
tains rather  than  covers  the  ovum,  whose 
escape  cannot  be  impeded,  but  will  be  rather 
assisted  by  that  membrane.  Barry  explains 
the  mode  in  which  this  probably  occurs  as 
follows: — The  ovum,  imbedded  in  the  cu- 
mulus and  granular  disc  which  form  the  centre 
of  the  membrana  granulosa,  at  the  moment 
when  the  laceration  occurs,  experiences  the 
vis  d tergo  occasioned  by  the  pressure  forward 
of  the  fluid,  endeavouring  to  escape  from 
within  the  follicle.  This  pressure  is  increased 
by  the  thickening  of  the  inner  wall  of  the 
follicle,  amounting  in  some  instances  to  an 
exuberant  growth,  which  will  act  upon  the 
ovum  through  the  medium  of  this  fluid.  The 
obstacle  to  the  escape  of  the  ovum  which  had 
up  to  this  moment  existed,  being  removed  by 
the  laceration  and  absorption  of  the  ovarian 
and  follicular  walls,  that  portion  of  the  mem- 
brana granulosa  which  lies  immediately  behind 
the  lacerated  coats,  where  the  ovum  is  im- 
bedded, presents  a surface  for  the  operation 
of  the  vis  d tergo  more  or  less  considerable, 
according  to  the  extent  of  the  rupture. 

And  now  the  elasticity  of  the  coats  of  the 
follicle,  together  with  some  pressure  from  the 
weight  of  the  parts  surrounding  its  base, 
come  in  aid  of  this  force,  and  complete  the 
expulsion  of  the  ovum,  which  escapes  together 
with  a portion  of  the  membrana  granulosa, 
and  passes  into  the  infundibular  end  of  the 
oviduct. 

Fig.  383.  shows  the  mode  in  which  this  pro- 
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cess  occurs  in  the  rabbit.  Here  is  represented 
a portion  of  a ripe  Graafian  vesicle,  which  was 
upon  the  point  of  discharging  an  ovum.  The 
follicle,  after  being  dissected  out  of  the  ovary, 
has  been  subjected  to  slight  lateral  pressure  in 
the  compressorium,  by  which  the  follicle  has 
been  burst  at  the  point  ( [h ) preparing  for  rup- 
ture. The  ovisac  has  given  way  at  the  thin- 
nest point,  and  the  ovum,  surrounded  by  the 
tunica  granulosa  ( g , 1.),  and  dragging  after  it 
portions  of  the  retinacula  (g,  2.)  is  shown  in 
the  act  of  escaping  from  the  follicle. 


Fig.  383. 


Ovum  o f the  rabbit  in  the  act  of  escaping  from  a rup- 
tured Graafian  follicle.  ( After  Barry.') 

The  ovum  is  surrounded  by  the  tunica  granulosa, 
g1,  and  draws  after  it  the  portion  of  membrana 
granulosa  termed  the  retinacula,  g 2 ; at  h,  where  the 
rupture  has  taken  place,  the  coats  of  the  follicle  are 
attenuated,  and  towards  this  spot  numerous  vessels 
converge. 

The  form  and  size  of  the  aperture  by  which 
the  ovum  escapes  varies  considerably.  In 
the  rabbit  it  generally  appears  in  the  form  of 
a small  round  aperture  in  the  midst  of  a bright 
red  spot,  which  is  margined  by  a little  net- 
work of  capillaries  filled  with  blood  {Jig.  383.  h). 
In  the  sow  the  aperture  is  generally  oblong 


Fig.  384. 


Portion  of  ovary  of  the  sow.  Three  of  the  largest 
follicles  have  burst  simultaneously , and  exhibit  wide 
lacerations.  Others,  less  forward,  remain  unrup- 
tured. At  the  base  are  several  unripe  follicles. 

( After  Pouchet .) 


(fig.  384.),  and  from  1£  to  T"  in  length ; the 
laceration  in  the  latter  sometimes  extending 
through  the  entire  diameter  of  the  follicle,  and 
permitting  the  escape  of  the  whole  of  its  con- 
tents, together  with  the  ovum. 

The  laceration  is  not  necessarily  limited  to 
a single  follicle.  In  multiparient  animals 
(Jig.  384.)  all  or  a greater  portion  of  those 
follicles  which  have  attained  their  full  de- 
velopment undergo  laceration,  and  emit  their 
ova  about  the  same  time.  In  some  of  these, 
however,  the  effort  may  prove  abortive,  and 
the  follicles  may  remain  stationary  until  an- 
other impulse  to  rupture  occurs,  and  the  ova 
may  then  be  discharged,  or  may,  on  the  other 
hand,  perish  or  be  absorbed. 

In  Man,  although  generally  uniparient,  two 
or  more  follicles  may  likewise  become  ma- 
tured about  the  same  time,  and  their  bursting 
may  take  place  simultaneously.  Of  this  fact  1 
possess  the  proof  in  a case  (fig.  409.  page  605.) 
in  which  I found  in  one  ovary  three  distinct 
apertures  leading  to  as  many  developed  ovisacs, 
all  of  which  presented  the  characters  just  de- 
scribed as  indicating  the  recently  ruptured 
follicle.  In  this  case  the  woman  died  during 
menstruation. 

Such  an  observation  is  interesting,  as  show- 
ing in  what  way  multiple  pregnancies  may 
occur  in  the  human  subject,  for  the  whole 
of  the  ova  discharged  under  such  circum- 
stances may  be  impregnated  by  a single  coitus  ; 
although  it  is  also  possible  that  the  bursting 
of  one  follicle  only  may  suffice  for  the  pro- 
duction of  twins,  since  two  ova  have  been 
several  times  observed  in  a single  follicle  in 
the  Mammalia,  and  this  may  also  possibly  be 
sometimes  the  case  in  Man. 

Before  proceeding  to  the  consideration  of 
the  remaining  changes  which  the  Graafian 
follicle  undergoes,  it  may  be  useful  here  to 
make  one  or  two  observations  on  the  con- 
ditions already  described.  Up  to  the  moment 
of  rupture,  the  progress  of  the  follicle  is  one 
of  regular  advancement  from  an  embryonic 
condition  to  a state  of  full  maturity.  The 
object  of  this  progressive  advancement  is  the 
protection,  maturation,  and  final  expulsion  of 
the  ovum,  in  such  a manner  that  this  last  step 
may  occur  at  a time  when  the  ovum  will  be 
placed  in  circumstances  the  most  favourable 
for  impregnation. 

In  order  to  accomplish  this,  the  ultimate 
purpose  of  all  these  progressive  changes,  the 
ovisacs  which  had  been  previously  set  more 
or  less  deeply  in  the  ovarian  parenchyma 
reach,  one  by  one,  the  surface  of  this  organ, 
and  there,  swelling  rapidly  from  the  increased 
secretion  into  their  interior,  and  the  growth 
of  their  walls,  as  we  have  seen,  burst  and 
emit  their  contents.  The  whole  of  these 
changes  occur  in  regular  sequence,  and  affect 
one  or  more  follicles  in  succession.  These 
follicles,  lying  buried  in  countless  numbers  in 
the  substance  of  the  ovary,  supply,  as  it  were, 
the  pabulum  for  the  morphological  changes 
here  described  ; a certain  number  only  being 
called  into  full  maturity,  whilst  the  greater 
portion  of  those  which  were  originally  formed 
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in  infancy,  or  which  may  continue  to  form 
during  life,  undoubtedly  perish.  No  sexual 
influence  is  needful  to  the  production  of  any 
of  these  changes.  The  whole  occur  sponta- 
neously, whatever  may  be  the  condition  of 
the  female. 

How  far  the  influence  of  the  male  may  assist 
in  hurrying  on  to  maturity  any  of  these  pro- 
cesses-is  a question  which  will  be  considered 
hereafter,  when  the  proofs  of  the  statements 
now  made  as  to  the  independence  of  these 
processes  will  also  be  investigated.  But  it  is 
sufficient  here  to  refer  to  the  fact  of  the  spon- 
taneity of  these  occurrences,  in  order  to  place 
under  one  category  all  the  changes  which  the 
ovary  suffers,  up  to  a certain  point,  independ- 
ently of  any  sexual  influence. 

Two  circumstances  here  also  may  be  more 
especially  noticed : the  one  is,  that  the  yel- 
low colour  which  the  proper  ovisac  or  inner 
coat  of  the  follicle  exhibits  towards  the  term 
of  its  ripening  is  distinctly  recognisable  for 
some  time  anterior  to  the  occurrence  of  the 
rupture.  It  occurs  in  all  follicles  at  this  stage 
alike,  both  in  Man  and  animals,  and  under  all 
circumstances,  whether  coitus  be  permitted  or 
not ; but  even  when  coitus  is  permitted,  it  is 
found  at  a period  long  anterior  to  that  at  which 
the  act  of  coition  could  by  any  possibility  be 
influential  in  its  production. 

The  other  circumstance  which  it  may  be 
important  here  to  notice  is,  that  the  yellow 
structure  is  no  new  nor  superadded  part,  but 
is  the  ovisac  itself,  altered  by  the  gradual  de- 
posit in  its  texture  of  a yellow  oil,  which  at 
length  accumulates  to  such  a degree  as  to  con- 
vert this  previously  translucent  wall  of  the 
follicle  into  an  opaque  yellow  membrane  or 
coat.  But  neither  in  any  of  these  stages,  nor 
in  any  subsequent  ones,  is  there  interposed 
either  between  the  walls  of  the  follicle  or  be- 
tween these  latter  and  the  surrounding  ova- 
rian stroma,  any  new  substance  or  body  of 
any  kind.  The  yellow  colour  is  confined  to 
the  inner  coat  of  the  follicle,  nor  have  I ever 
seen  it  in  any  one  instance  penetrating  to 
the  outer  coat  or  covering  of  the  ovisac. 
There  is  only  one  new  coat  formed,  which  will 
be  hereafter  described  ; and  that  coat,  often 
of  considerable  thickness,  is  a part  entirely 
superadded,  which,  after  a certain  stage  in  the 
metamorphosis  of  the  follicle,  is  applied  in  the 
inner  side  again  of  the  yellow  coat,  to  which  it 
forms  a lining.  This,  although  a new  forma- 
tion, is  also,  as  will  be  presently  shown,  con- 
structed out  of  materials  existing  in  the  fol- 
licle before  its  rupture. 

The  final  purpose  of  the  Graafian  follicle 
being  now  accomplished,  it  may  seem  a matter 
of  comparatively  little  interest  or  importance, 
in  a physiological  point  of  view,  to  trace  its 
ultimate  conditions  ; for  the  changes  which 
this  structure  next  undergoes  have  for  their 
object  solely  its  obliteration.  But  the  process 
of  obliteration  or  retrogression  does  not,  like 
the  process  of  development,  take  place  under 
all  circumstances  alike.  Here  the  influence 
of  impregnation  is  exhibited  in  a degree  so 
remarkable  as  to  have  given  rise  to  a general 
Supp. 


belief  that  the  changes  experienced  by  the 
follicle,  when  impregnation  has  accompanied 
or  followed  its  rupture,  are  essentially  different 
in  their  nature  and  character  from  those  which 
ensue  when  impregnation  has  not  taken 
place  ; whereas  these  differences,  it  will  be 
shown,  are  differences  chiefly  of  degree ; and 
yet  they  are  so  considerable  as  to  have  called 
forth  almost  as  great  a share  of  attention  as 
has  been  given,  perhaps,  to  any  structure  in 
the  human  body. 

But  great  as  is  the  interest  attached  to  this 
structure  on  account  of  the  evidence  which  it 
may  afford  of  the  previous  occurrence  or  non- 
occurrence of  impregnation,  yet,  so  various 
are  the  views  and  statements  of  those  who 
have  specially  directed  their  attention  to  the 
subject,  that  neither  among  physiologists,  pa- 
thologists, nor  medical  jurists,  can  it  be  said 
that  there  is  at  present  any  concord  of  opinion 
or  common  ground  of  understanding. 

Admitting,  however,  for  the  present  that 
there  is  a marked  difference  observable  in  the 
changes  which  the  Graafian  follicle  undergoes, 
according  as  impregnation  has  or  has  not  ac- 
companied or  followed  the  escape  of  the 
ovum,  we  thereby  obtain  a starting-point,  or 
rather  a point  of  divergence,  from  which  we 
may  follow  out  these  changes  in  two  dif- 
ferent series  : the  one  series  will  include 
the  alterations  in  the  follicle  which  ensue 
when  impregnation  fails,  or  does  not  oc- 
cur ; the  other,  those  which  it  experiences 
in  consequence  of  impregnation  having  taken 
place. 

Fourth  Stage.  Period  of  Decline  and  Obli~ 
teration  of  the  Graafian  Follicles. 

A.  Without  Impregnation. — This  constitutes 
the  first  degree  of  the  descending  scale  in  the 
history  of  development  of  the  follicle.  Im- 
mediately after  the  escape  of  the  ovum,  the 
inherent  contractility  of  the  tunica  albugi- 
nea of  the  ovary  occasions  a diminution 
in  the  prominence  of  the  lacerated  vesicle. 
The  margins  of  the  opening  become  approxi- 
mated in  consequence  of  the  collapsing  of  the 
walls,  and  from  the  edges  of  the  laceration  there 
occurs  a slight  fibrinous  exudation  which  causes 
them  to  become  agglutinated.  If  the  aper- 
ture has  been  of  considerable  size,  and  no  cmt 
remains  in  the  cavity  to  keep  its  walls  from 
collapsing,  the  process  of  obliteration  may 
proceed  rapidly;  but  if  a clot  remains,  and 
especially  if  it  is  of  considerable  size,  it  will 
serve  to  support  the  walls,  and  prevent  them 
from  quickly  shrinking. 

These  different  conditions  will  for  a time 
affect  the  new  disposition  which  the  inner 
membrane  of  the  follicle  takes  soon  after  the 
rupture  is  complete.  In  proportion  as  the 
cavity  is  empty,  the  elasticity  of  the  outer 
fibrous  coat  will,  by  its  retraction,  occasion 
a diminution  of  the  cavity;  but  the  inner  coat, 
having  already  increased  during  the  growth 
of  the  follicle  in  a greater  degree  than  its 
outer  covering,  will  now,  in  this  collapsed 
and  nearly  empty  condition  of  the  sac,  suffer 
the  same  change  that  would  result  from  en- 
closing a large  bladder  within  a smaller  one. 
o o 
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The  inner  coat  becomes  folded,  and  forms 
convolutions,  which  increase  and  become 
deeper  in  proportion  as  the  retractility  of  the 
external  tunic  increases. 

These  convolutions  in  the  inner  and  now 
yellow  coat  of  the  follicle  are  so  distinct  and 
striking  {Jig.  385.)  as  to  have  suggested  those 
comparisons  with  the  cerebral  convolutions 
which  so  many  authors  have  employed  in 


describing  this  change  ; for  the  colour,  as  well 
as  the  nature  and  arrangement  of  the  foldings, 
constituting  ridges  and  sulci,  produce  an  exact 
miniature  resemblance  to  the  surface  of  the 
brain. 

If  the  blood-clot,  which  is  generally  found 
contained  within  the  ruptured  ovisac,  be  of 
considerable  size,  its  surface  will  frequently 
exhibit  little  furrows,  more  or  less  deep,  cor- 


Fig.  385; 


Section  of  the  ovary  of  a woman  who  was  poisoned  by  opium.  A large  Graafian  follicle,  which  had  re- 
cently burst  and  discharged  its  contents,  is  laid  open.  The  part  of  the  ovary  surrounding  the  aperture  was 
loaded  with  vessels  full  of  blood.  The  convolutions  of  the  collapsing  follicle  are  very  distinct.  The  follicle 
is  empty.  ( Ad  Nat.) 


responding  with  the  convolutions  of  the  ovisac, 
by  contact  with  which  they  have  been  im- 
pressed. This  clot  becomes  adherent  to  the 
walls  of  the  ovisac;  assumes  by  degrees  a 
pale  rose  hue  ; and  gradually  diminishing  by 
absorption  and  contraction,  it  constitutes  a 
centre,  towards  which  the  rays  of  the  convolu- 
tions from  all  sides  are  directed. 

But  if  there  be  no  considerable  clot  in  the 
centre  of  the  follicle,  then  its  closure  proceeds 
more  rapidly.  The  angles  of  the  convolutions 
approach  each  other  more  nearly,  but  there 
still  remains  a space  in  the  centre  which  may 
be  empty,  or  contains  only  the  debris  of  old 
coagula. 

Lastly,  if  the  cavity  is  empty,  the  retracti- 
lity of  its  outer  coat  soon  effects  its  closure. 
The  angles  of  the  convolutions,  now  com- 
pressed one  against  the  other,  come  into 
contact  across  the  cavity,  and  end  by  adhering 
together,  and  so  the  cavity  is  obliterated. 

If,  during  the  progress  of  these  changes 
within  the  follicle,  the  external  surface  of  the 
ovary  be  examined  about  the  seat  of  rupture, 
it  will  be  found  that  the  parts  in  the  imme- 
diate neighbourhood  of  the  laceration  become 
paler,  that  the  blood  gradually  deserts  the  ves- 
sels, which  were  before  highly  congested,  in 
this  situation;  and  that,  as  cicatrisation  ad- 
vances, the  zone  becomes  less  and  less  dis- 
tinct, disappearing,  finally,  about  the  time  when 
the  last  traces  of  the  laceration  are  effaced. 

These  changes  in  the  ovarian  follicle  after 
rupture  exhibit  certain  differences  among  the 
Mammalia,  in  some  of  whom,  for  example, 
there  may  be  seen  to  project  from  the  aperture 


a fleshy  mass,  sometimes  occasioned  by  the 
presence  of  a coagulum,  but  more  constantly 
by  an  exuberant  growth  of  the  lining  mem- 
brane of  the  follicle,  which  for  some  time 
protrudes  through  the  orifice,  and  may  often, 
at  this  stage,  be  drawn  out  entire  by  the  for- 
ceps, without  difficulty.  Its  colour  is  not 
alike  in  all  the  Mammalia.  In  the  sow,  it 
resembles  the  liver  of  a calf ; in  the  cow  and 
sheep,  it  is  of  a brick-red. 

In  Man,  the  follicle  has  generally  shrunk  to 
very  small  dimensions  by  the  time  that  one  or 
more  of  the  next  series,  which  is  preparing 
for  development,  have  reached  and  protruded 
from  the  surface.  The  cavity  by  this  time  is 
nearly  effaced.  The  chrome-yellow  colour  of 
the  walls  has  also  disappeared,  and  the  ovisac 
has  gradually  become  white.  Its  appearance 
upon  section  at  this  time  is  very  striking  and 
characteristic.  In  the  centre  (Jig.  372.  IT)  is 
still  perceptible  a small  space,  which  might 
contain  the  head  of  a pin.  It  is  surrounded 
by  a white  irregular  circle,  from  which  pro- 
ceed outwardly  about  a dozen  little  rays.  The 
circle  is  formed  by  the  united  inner  angles  of 
the  follicular  convolutions.  The  rays  consist 
each  of  a double  layer  of  the  folded  membrane. 
The  apices  of  the  rays  are  the  original  outer 
angles  of  the  serpentine  folds  or  convolutions 
of  the  ovisac.  The  outer  coat  of  the  Graafian 
follicle  can  now  no  longer  be  seen.  At  this 
time,  the  remnant  of  the  shrunken  vesicle 
measures  about  diam. 

Finally,  whilst  the  foregoing  changes  are 
proceeding  internally,  a corresponding  altera- 
tion takes  place  at  the  surface  of  the  ovary. 


OVARY  — 

The  closure  of  the  aperture,  by  cohesion  of 
its  opposite  sides,  occasions  a drawing  to- 
gether of  the  surrounding  parts,  and  the  ac- 
companying collapse  of  the  follicles  causes  the 
part  of  the  ovarian  surface  in  this  situation 
to  sink  inwards.  The  depression  thus  caused 
is  increased  by  the  continued  shrivelling  of 
the  follicle,  and  by  its  retiring  inwards  to- 
wards'the  centre  of  the  ovary.  This  latter 
change  is  occasioned  not  so  much  by  any  ac- 
tivity on  the  part  of  the  now  empty  follicle 
as  by  the  approach  of  new  and  rising  ones  to 
the  surface,  by  which  the  empty  and  useless 
ovisacs  are  now  pressed  aside. 

By  these  successive  retirings  of  the  follicles 
after  bursting,  and  by  the  cicatrisation  of  their 
apertures,  the  ovarian  surface  becomes  gra- 
dually indented  in  all  directions  so  as  to  ex- 
hibit those  pits  and  furrows  which  are  always 
seen  upon  the  ovary  in  advanced  life  (Jig.  390.)  ; 
and  these,  occurring  in  women  under  every 
circumstance  alike,  afford  one  of  the  most 
convincing  proofs  that  this  discharge  of  ova 
from  the  ovary  may  and  does  occur  independ- 
ently of  sexual  congress. 

Finally,  the  stellate  remains  of  the  follicle 
continue  to  decrease,  and  become  gradually 
buried  in  the  ovarian  stroma,  until  they  are 
entirely  obliterated,  thus  giving  place  to  other 
vesicles  which  pass  through  the  same  stages  of 
growth  and  decadence. 

B.  After  Impregnation. — Very  different  is 
the  progress  of  the  Graafian  follicle  after  im- 
pregnation has  taken  place.  Here,  although 
the  changes  which  occur  have  no  other  intel- 
ligible purpose  than  that  of  the  final  oblitera- 
tion of  the  follicles,  yet  the  process  takes 
place  much  more  slowly  than  it  does  when  the 
ovipont  has  not  been  followed  by  conception. 
In  this  latter  case,  the  metamorphosis  of  the 
follicle  into  the  small  yellow  stellate  organ 
takes  plape  usually  within  a month  from  the 
time  of  rupture,  and  its  subsequent  reduction 
to  the  little  white  cicatrix  previous  to  its  total 
disappearance  is  completed  in  about  the  like 
period.  But  the  follicle,  which  has  discharged 
an  ovum  that  has  been  afterwards  impregnated, 
is  not  obliterated  in  a shorter  time  usually 
than  13 — 14  months.^  During  that  time  it 
appears  to  undergo  a great  and  remarkable 
development.  But  a close  examination  shows 
that  this  is  not  true  development,  in  the  or- 
dinary sense  of  the  word.  It  is  not  a forward 
movement,  progressing  towards  any  new  pur- 
pose or  end,  but  is  only  the  same  process  of 
obliteration,  conducted  upon  a larger  scale, 
and  with  a greater  abundance  of  materials  than 
in  the  case  of  the  ordinary  follicles  when  im- 
pregnation has  not  occurred. 

Apparently  the  chief  difficulty  which  has 
stood  in  the  way  of  a clear  comprehension  of 
this  has  arisen  from  a want  of  sufficient  consi- 
deration of  those  altered  circumstances  in 
which  the  generative  organs  are  placed  after 
conception  ; for,  from  the  moment  that  im- 
pregnation has  occurred,  all  parts  of  the  gene- 
rative apparatus  are  brought  under  the  influ- 
ence of  a common  stimulus,  and  all  manifest 
in  a greater  or  lesser  degree  some  progressive 
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change.  This  is  more  particularly  observable 
in  the  internal  organs,  and  especially  in  the 
uterus,  which  very  soon  receives  a larger  supply 
of  blood.  But  the  blood-vessels  supplying 
the  uterus  inosculate  so  freely  with  those  of 
the  ovary,  that  the  two  organs  may  be  practi- 
cally regarded  as  deriving  their  blood  from  one 
common  source.  Each  may  be  injected  from 
the  vessels  of  the  other,  and  though  only  one 
set  be  selected,  both  are  alike  filled. 

Hence  it  may  be  assumed  that,  although 
there  is  no  direct  continuity  of  texture  be- 
tween the  ovary  and  the  uterus,  yet,  under 
the  influence  of  a common  supply  of  formative 
material,  as  well  as  a common  innervation, 
there  may  be  established  such  a consent  of 
action  as  will  account,  in  some  degree  at  least, 
for  the  differences  which  we  are  now  about 
to  consider ; for  when,  after  the  discharge 
of  the  ovum  from  the  ovary,  impregnation 
fails,  or  has  not  been  attempted,  the  internal 
organs,  previously  highly  vascular,  subside 
into  a passive  or  quiescent  state  until  the  pe- 
riod of  the  next  ovipont  approaches,  when 
the  uterus  again  exhibits  the  same  condition 
of  turgescence.  But  if  impregnation  has 
taken  place,  then  the  turgescence  of  the  ute- 
rus, far  from  subsiding,  only  increases,  and 
certain  of  its  textures  now  become  rapidly 
evolved.  The  reproductive  act,  however, 
does  not  commence  in  the  uterus.  The  ovary 
is  the  seat  of  the  first  changes,  and  the  uterus 
is  only  placed  in  a condition  of  readiness,  on 
each  occasion  of  the  ovipont,  to  carry  on  and 
complete  the  process  which  has  been  com- 
menced in  the  former  organ.  The  absence  of 
impregnation,  on  the  one  hand,  is  the  cause 
of  the  failure  of  the  further  stages  of  the  pro- 
cess ; the  occurrence  of  impregnation,  on  the 
other  hand,  establishes  these  stages  ; conse- 
quently the  ovisac  which  is  about  to  discharge, 
or  one  which  has  just  discharged  an  ovum, 
and  the  uterus  which  is  about  to  receive  or 
which  has  just  received  that  ovum,  are  both 
placed  under  similar  conditions.  Whatever 
influences  the  one  in  the  direction  of  develop- 
ment, affects  the  other  also,  to  a certain  de- 
gree, in  the  same  direction.  Whatever,  on 
the  other  hand,  determines  the  retrogression 
of  the  one,  determines,  in  like  manner,  the 
receding  of  the  other.  If  the  ovum  has  be- 
come impregnated,  the  follicle  which  was  the 
first  birthplace  of  that  particular  ovum,  and 
the  uterus  which  subsequently  receives  and 
protects  it,  continue  alike  to  suffer  change. 
But  if  the  ovum  perishes,  the  recipient  organ 
feels  no  stimulus,  is  not  excited  to  further 
preparation,  subsides  into  its  former  state  of 
quiescence,  and  its  producing  capsule  likewise 
shrinks,  and  finally  disappears.  If  the  inquiry 
be  prosecuted  further  in  the  hope  of  eliciting 
some  more  satisfactory  explanation  of  this  re- 
markable series  of  changes,  the  investigation 
will,  in  the  present  state  of  our  knowledge,  be 
found  altogether  to  fail.  The  question,  Cui 
bono  ? continues  unanswered,  but  the  fact  re- 
mains, and  the  law  appears  to  be  invariable. 

When  conception  has  followed  the  discharge 
of  an  ovum  from  the  ovarium,  the  follicle 
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which  produced  it  closes  in  the  same  manner 
as  when  conception  has  not  occurred,  but  it 
does  not  shrink  rapidly,  as  in  the  latter  case. 
On  the  contrary,  the  inner  coat  or  original  ovi- 
sac continues  to  increase  in  thickness,  in  conse- 
quence of  a still  larger  deposit  of  yellow  oil 
granules  in  its  substance.  The  outer  coat  of 
the  follicle  or  tunic  of  the  ovisac  suffers  no 
change  ; but  upon  the  interior  of  the  ovisac, 
and  therefore  lining  the  cavity,  is  formed  a 
membrane,  the  origin  and  nature  of  which 
will  be  presently  considered  ; or  else  it  may 
happen  that  the  cavity  becomes  obliterated  by 
the  organisation  of  the  clot,  by  which  it  had 
been  at  first  filled. 

After  conception  it  is  probable  that  the  ac- 
tual diameter  of  the  follicle  does  not  at  any 
time  materially  increase.  So  great,  however, 
are  the  variations  in  its  size  in  different  sub- 
jects, that  this  point  scarcely  admits  of  being 
accurately  determined.  The  Graafian  follicle 
may,  at  the  time  of  rupture,  occupy  £,  or  \ 
of  the  entire  ovary.  These  at  least  are  the 
dimensions  which  it  is  usually  found  to  have, 
in  different  instances,  during  the  first  four 
months  of  pregnancy  ; but  after  this  period 
the  process  of  diminution  begins  to  be  percep- 
tible. All  the  changes  which  are  now  observ- 
able in  regard  to  form,  solidity,  and  other  par- 
ticulars obvious  to  the  unaided  senses,  and  all 
the  histological  changes  are  to  be  looked  for 
within  the  outer  coat  of  the  follicle.  The  latter 
appears  to  suffer  no  alteration,  but  simply  to 
follow  the  movements  of  its  contained  parts, 
around  which  it  remains  loosely  applied.  The 
ovisac,  however,  or  inner  coat,  rapidly  in- 
creases in  thickness,  in  consequence  of  a more 
considerable  accumulation  in  its  texture  of 
the  same  yellow  oil  whose  deposition  had  be- 
gun in  it  long  before  the  follicle  had  ruptured, 
and  when  it  was  only  approaching  the  surface 
of  the  ovary. 

This  thickening  of  the  inner  follicular  coat 
is  followed  by  a twofold  result.  The  mem- 
brane, being  confined  by  its  outer  tunic,  now  no 
longer  distensible,  as  well  as  by  the  surround- 
ing stroma  into  which  the  vesicle  has  now  begun 
to  sink,  becomes  more  deeply  plicated  ; and 
since  it  can  no  longer  extend  outwardly,  it 
must  of  necessity  encroach  upon  the  cavity 
within.  The  latter  thus  becomes  sensibly 
diminished,  whilst  the  entire  thickness  of  its 
boundary  wall  is  in  like  proportion  increased. 

At  the  end  of  the  first  two  months  of  ges- 
tation, the  follicle  possesses  considerable  soli- 
dity. The  wavy  and  plicated  condition  of  the 
yellow  ovisac  is  now  less  distinct.  The  whole 
of  this  coat  exhibits  the  appearance  of  a thick 
yellow  layer,  still  occasionally  traversed  by 
numerous  little  blood-vessels,  which  run  across 
it  in  straight  lines  from  without  inwards  as 
far  as  its  inner  surface.  The  larger  of  these 
vessels  probably  do  not  actually  pierce  the 
yellow  coat,  but  lie  between  the  sulci,  repre- 
senting the  original  folds  of  the  ovisac,  and 
which,  now  pressed  back  to  back  without 
being  yet  obliterated,  would  still  serve  for  the 
conveyance  of  blood-vessels  to  different  parts 
of  the  tunic. 


These  changes  continued  to  be  in  a certain 
sense  progressive  until  the  fourth  month  of 
gestation,  about  which  time  the  Graafian  fol- 
licle is  usually  considered  to  attain  its  highest 
state  of  development.  But  if  the  term  de- 
velopment be  admitted,  it  should  be  remem- 
bered that  the  only  apparent  purpose  of  these 
and  other  changes  which  ensue  is  still  the  ob- 
literation of  the  structures  in  which  they 
occur.  The  process  of  obliteration,  however, 
has  at  this  time  not  proceeded  so  far  as  to 
have  caused  the  removal  or  even  diminution 
of  any  of  the  original  parts  composing  the 
follicle,  whilst  some  new  structures  are  super- 
added  or  produced  by  metamorphosis  of  the 
original  materials. 

The  follicle  at  this  period  generally  affords 
the  best  opportunity  for  observing  the  changes 
which  result  from  impregnation.  It  may 
therefore  be  selected  for  a critical  examination 
of  the  subject. 

The  external  condition  of  the  ovary  in 
which  such  a follicle  is  contained  serves  at 
once  to  point  out  the  precise  seat  which  the 
structure  occupies.  Not  only  is  the  entire 
ovary  larger  than  that  of  the  opposite  side, 
but  it  appears  more  swollen,  and  is  perceptibly 
harder  in  one  particular  spot ; over  or  near 
this  spot  a cicatrix  may  still  be  visible,  and 
in  its  immediate  neighbourhood  are  often 
found  some  serpentine  vessels.  If,  now,  a 
section  be  made  of  the  ovary  in  this  situation 
so  as  not  to  pass  through  the  centre,  but  to 
include  only  a portion  of  the  circumference  of 
the  follicle,  the  latter  will  present  the  condi- 
tion represented  in  fig.  386.  The  follicle,  in  the 


Fig.  386. 


Section  of  the  ovary  of  a woman  who  died  at  the  end 
of  the  fourth  month  of  utero-gestation.  The  Graa- 
fian follicle  of  the  ovum  which  had  been  impreg- 
nated projects  above  the  stroma.  ( Ad  Nat.} 
a,  outer  vascular  coat  (tunic  of  the  ovisac) ; b, 
yellow  inner  coat  (ovisac),  from  which  a thin  slice 
has  been  rennwed,  not  deep  enough  to  lay  open  the 
cavity,  but  displaying  the  brain-like  convolutions; 
e,  portion  of  the  follicle  corresponding  to  b. 

form  of  a little  globe,  is  seen  to  occupy  about 
a fourth  part  of  the  ovary.  Its  solidity  and 
spherical  form  cause  it  to  project  considerably 
above  the  surface  of  the  section.  In  this  way 
is  exposed  the  outer  coat  by  which  the  follicle 
is  bounded.  Upon  this  coat  numerous  blood- 
vessels, derived  from  the  ovarian  stroma,  ra- 
mify. It  is  the  tunic  of  the  ovisac,  the  origi- 
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nal  outer  coat  of  the  Graafian  follicle,  which 
in  all  the  transformations  of  the  latter  suffers 
no  change,  until  the  time  arrives  when  the 
whole  body  finally  shrinks  and  disappears. 
The  position  and  relations  of  this  coat  to 
surrounding  parts  leave  no  room  for  doubt  as 
to  its  identity.  Nothing  bounds  it  externally 
but  the  stroma  of  the  ovary.  Nothing  lines 
it  internally  but  the  yellow  ovisac.  Neither 
between  its  outer  nor  its  inner  surfaces,  and 
the  corresponding  structures  just  named,  is 
there  at  any  time  found  any  substance  or  me- 
dium interposed.  This  coat  has  undergone 
no  material  thickening,  and  its  histological 
elements  are  simply  those  of  the  outer  coat 
of  the  follicle,  the  same  as  before  impregna- 
tion has  occurred. 

Proceeding  inwards,  the  next  coat  is  yel- 
low ; it  has  a nearly  uniform  thickness  of 
\y".  In  its  substance  may  still  be  seen  traces 
of  the  original  foldings  or  convolutions. 
These  are  more  easily  shown  upon  the  sur- 
face of  the  first  section  {Jig.  386.),  but  are 
less  obvious  in  one  carried  deeper  so  as  to 
include  the  centre  of  the  follicle,  where  the 


Fig.  387. 


Deeper  section  of  the  same  Graafian  follicle  as  in  fig. 

386.  The  cavity,  which  contains  a remarkably  clear 

fluid,  is  exposed.  {Ad  Nat.) 

a,  outer  vascular  coat  (tunic  of  the  ovisac);  b, 
inner  yellow  coat,  or  corpus  luteum  (ovisac) ; c, 
white  membrane  lining  the  cavity  (a  new  forma- 
tion) ; d,  cavity  empty. 

coat  shows  greater  solidity  {Jig.  387.).  Up  to 
this  time,  however,  and  sometimes  later,  the 
vessels  still  traversing  this  coat  in  the  lines  of 
its  former  convolutions  may  be  traced  in  many 
specimens,  and  the  capillaries  may  still  be  filled 
by  a successful  injection  to  such  an  extent  as 
to  render  the  whole  mass  crimson.*  Exa- 
mined by  the  microscope,  the  following  results 
are  obtained: — The  yellowr  coat,  thick, 

is  soft,  swells  in  water,  and  is  easily  torn  into 
fragments  which  nevertheless  hang  together, 
being  connected  by  a tough  flexible  medium. 
During  this  process  numerous  oil  droplets 
escape,  and  form,  with  the  drop  of  water  in 
which  the  preparation  is  placed,  a highly  re- 
fractive fluid.  This  fluid,  when  examined,  is 
seen  to  contain  numerous  particles  of  inap- 
preciable size  endowed  with  molecular  motion, 
minute  granules,  and  oil  globules,  which  are  at 
first  also  very  minute,  but  soon  collect  and 

* Montgomery,  Signs  of  Pregnancy,  p.  227. 
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coalesce  into  larger  drops  that  float  to  the 
surface  of  the  fluid.  The  substance  of  the 
preparation  also  is  everywhere  pervaded  by 
the  oil  drops  which  obscure  its  structure,  and 
prevent  further  examination  in  this  state. 
The  preparation,  having  been  treated  next  by 
ether,  and  subsequently  washed  in  alcohol  and 
replaced  in  water,  it  is  found  that  the  oil  has 
entirely  disappeared.  The  principal  portion 
of  the  remaining  substance  has  the  appearance 
of  a granular  membrane,  but  in  many  places 
slightly  wavy  lines  of  connective  tissue  are 
perceptible.  From  the  margins  project  in 
many  places  flattened  bands  composed  of 
8-10  filaments  of  common  connective  tissue, 
united  by  membrane,  and  having  attached  to 
them  numerous  granules.  Separate  fibres  also 
appear  at  the  margin  of  the  preparation,  but 
only  from  forcible  detachment.  Treated  fur- 
ther by  acetic  acid,  the  oil  globules,  as  well 
as  the  fibres,  have  totally  disappeared.  The 
course  of  the  latter  is  now  only  indicated  by 
numerous  lines  of  round,  oval,  or  elongated 
nuclei  {Jig.  388.),  which  are  everywhere  abun- 
dantly seen  attached  to  a fine,  structureless, 
transparent  membrane.  The  outlines  of  the 


Fig.  388. 


nuclei  are  very  sharp  and  distinct,  and  within 
them  are  contained  one  or  two  nucleoli.  This 
coat  is  traversed  bv  numerous  blood-vessels 
and  capillaries,  and  to  their  coats  in  all  proba- 
bility many  of  these  nuclei  belong. 

The  yellow  coat  is  bounded  internally  by 
a third  tunic  which  is  white,  having  pre- 
cisely the  milk-white  colour,  and  very  nearly 
the  consistence,  of  articular  cartilage.  It  is 
of  variable  thickness,  but  often  or  more 
in  diameter.  It  is  very  tough  and  cohe- 
rent in  texture,  and  is  with  difficulty  split 
by  needles,  breaking  into  irregular  fragments. 
These,  examined  by  the  microscope,  are  seen 
to  be  composed  of  tough  fibres  of  con- 
nective tissue,  whose  arrangement  in  wavy 
lines  may  be  perceived  through  the  mass,  but 
which  are  so  closely  connected  together  by  a 
semitransparent  membranous  medium  as  to  be 
inseparable  into  distinct  fibrillae,  except  at  the 
margins  of  the  fragments,  where  they  are 
tolerably  distinct  ; where  also  the  connecting 
medium  may  be  seen  in  the  form  of  a struc- 
tureless membrane.  Minute  granules  are  every- 
where seen  scattered  throughout  the  mass,  and 
adherent  to  the  detached  fibrillae.  Treated 
by  acetic  acid,  the  fibres  become  transparent 
and  pale,  their  outlines  being  hardly  distin- 
guishable. Oval  nuclei,  rather  scanty,  lie  in 
the  direction  of  the  fibres.  The  whole  sub- 
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stance  has  the  appearance  of  a tissue  which  is 
in  a low  state  of  vitality. 

It  is  probable  that  the  presence  of  this  coat 
within  the  follicle  has  been  the  cause  of  most 
of  the  differences  of  opinion  which  have  ex- 
isted regarding  both  the  seat  and  the  nature 
of  the  yellow  portion  of  the  follicle  of  preg- 
nancy. It  seems  to  have  been  assumed,  with- 
out further  examination  by  many  who  have 
written  upon  this  subject,  that  the  coat  last 
described  is  one  of  the  coats  originally  com- 
posing the  Graafian  follicle ; whereas  it  is 
formed  by  the  metamorphosis  of  the  blood-clot, 
already  described  as  occupying  the  centre  of 
the  follicle  before  even  the  ovum  escapes.  I 
have  seen  very  distinctly  the  fibrillation  of 
this  clot  soon  after  the  follicle  has  closed.  It 
is  then  found  to  be  gradually  becoming  pale, 
the  red  particles  disappear  by  degrees,  the  clot 
adheres  firmly  to  the  inner  surface  of  the 
ovisac,  and  the  mass  is  converted  into  the  low 
form  of  tissue  just  described,  which  may  either 
take  the  condition  of  a membrane  lining  the 
cavity  and  leaving  a central  space  filled  by 
transparent  fluid,  or  the  whole  may  be  con- 
verted into  a solid  body.  Either  of  these 
forms  may  be  observed,  and  the  knowledge 
that  each  may  occur  disposes  of  the  specu- 
lative question  as  to  the  time  when  the  cavity 
of  the  follicle  is  obliterated. 

On  the  other  hand,  the  yellow  coat  which  has 
been  often  described  by  authors  as  altogether  a 
new  formation,  deposited  either  between  or 
external  to  both  of  the  follicular  coats,  can  be 
most  easily  traced  through  all  its  phases,  be- 
ginning in  the  ascending  vesicle,  as  the  original 
ovisac  ; its  structure  filled  with  nucleated  cells, 
which  gradually  become  charged  with  oil 
droplets  until  the  whole  tissue  assumes  the 
peculiar  yellow  which  is  so  distinct  about  the 
time  of  bursting  of  the  follicle.  And  this 
colour  it  never  loses  until  the  time  of  its 
complete  obliteration  approaches;  but  through 
all  the  subsequent  changes  of  the  follicle  the 
same  anatomical  structure  and  the  same  rela- 
tive position  of  parts  is  preserved. 

In  the  original  preparation  from  which  fig. 
387.  was  taken,  nothing  served  to  distinguish 
the  several  coats  better  than  their  colour. 
The  outer  coat  or  theca  folliculi  was  red  ; the 
second  coat,  or  ovisac  itself,  chrome  yellow  ; 
the  now  internal  and  newly  formed  coat  was 
milk-white. 

It  remains  to  describe  the  cavity  in  the 
interior  of  the  follicle,  which,  though  some- 
times obliterated,  is  more  frequently  found  still 
existing  at  the  fourth  month  of  utero-gesta- 
tion.  In  the  specimen  represented  in  Jig.  387. 
the  cavity  measured  3"'  in  diameter  and  con- 
tained a clear  gelatinous  fluid.  In  other  cases 
a cavity  at  this  time  no  longer  exists,  but  the 
centre  of  the  ovisac  is  occupied  by  a tough 
white  substance,  whose  origin  has  just  been 
explained. 

It  will  not  be  requisite  to  follow  out  minutely 
the  remaining  changes  which  the  Graafian  fol- 
licle undergoes.  After  the  fourth  or  fifth  month 
of  pregnancy  a certain  diminution  in  size  be- 
gins to  be  perceptible.  The  walls  of  the  cavity 


approach  nearer  to  each  other,  and  the  white 
lining  becomes  thinner,  and  begins  to  be  folded 
into  plaits  which,  radiating  outwardly,  are  seen 
intermingling  with  the  yellow  colour  of  the 
proper  ovisac  (Jig.  389.).  The  outer  boundary 
of  the  follicle  also  now  presents  an  irregular 
and  somewhat  angular  and  occasionally  an 
oval  outline.  These  changes  proceed  with 
much  variation  in  different  subjects  ; but 
usually  at  the  time  of  delivery  the  ovisac, 
though  still  yellow,  has  lost  much  of  its 
brightness,  and  the  cavity,  if  it  had  existed,  is 
replaced  by  a solid  white  stellate  cicatrix  (Jig, 
389.)  caused  by  the  folding  of  the  white  lining 


Fig.  389. 


Graafian  follicle  two  days  after  mature  delivery.  The 
white  lining  of  the  cavity  (c,fig.  387.)  is  here  folded 
into  a stellate  figure.  It  is  surrounded  by  the  dar- 
ker yellow  ovisac  (corpus  luteum ),  whose  outline  is 
become  angular.  (After  Montgomery .) 

membrane  which  bounded  the  ovisac  on  its 
inner  surface.  That  the  yellow  coat  is  still 
vascular  at  this  time  is  proved  by  the  fact 
mentioned  in  the  preceding  page. 

In  proportion  as  the  entire  generative  or- 
gans subside  into  a quiescent  state,  so  the  re- 
maining changes  in  the  ovary  take  place  more 
rapidly.  The  yellow  colour  of  the  ovisac 
passes  into  a paler  hue,  and  at  last  into  white. 
The  radiating  cicatrix  may  still  be  traced  for 
some  time  longer,  until,  at  the  end  of  four  or 
five  months  after  delivery,  every  appearance  of 
this  structure  has  ceased  to  be  discernible. 

Certain  physiological  questions  intimately 
connected  with  the  foregoing  history  of  the 
development  and  involution  of  the  ovarian  fol- 
licle may  now  be  briefly  considered.  And  first 
it  may  be  asked — 

Docs  the  discharge  of  ova  from  the  ovary  take 
place  independently  of  sexual  intercourse , or  of 
any  kind  of  influence  from  the  male  ? 

This  question  has  long  ceased  to  be  agitated 
with  reference  to  animals  lower  in  the  scale 
than  the  Mammalia.  It  need,  therefore,  now 
only  be  considered  in  its  relation  to  the  latter, 
including  Man.  And  since  many  have  recently 
undertaken  to  prove  that  Man  and  the  Mam- 
malia constitute  no  exception  to  the  general 
rule  that  in  all  classes  of  the  animal  kingdom 
which  produce  and  emit  ova  the  act  of  emis- 
sion of  ova  is  independent  of  the  male,  so, 
whatever  form  the  inquiry  may  now  take,  it 
would  naturally  have  for  its  chief  object  the 
determination  of  the  value  of  the  evidence 
upon  which  such  an  assertion  has  been  based. 

Now,  the  facility  with  which  the  process  of 
ovulation  may  be  observed  in  animals  justifies 
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the  expectation  that  in  such  a case  the  amount 
of  objective  proof,  collected  by  those  who 
have  undertaken  to  establish  a law  of  spon- 
taneous ovulation  in  Mammalia,  would  be 
sufficient  to  prove  that  law  beyond  the  possi- 
bility of  question.  But  when  we  turn  to  the 
principal  writers  who  have  devoted  their  at- 
tention to  this  point,  with  the  view  of  collect- 
ing and  critically  examining  such  evidence,  it 
must  be  confessed  that  the  result  is  productive 
of  a certain  feeling  of  disappointment  at  the 
form  in  which  the  facts  have  been  recorded, 
and  the  circumstances  under  which  the  obser- 
vations and  experiments  have  generally  been 
made. 

This  is  more  particularly  felt  when,  after 
examination  of  the  evidence  adduced,  an 
unhesitating  acceptance  of  the  law,  as  one 
of  universal  application,  is  demanded.  Be- 
fore, however,  the  question  of  universality  is 
considered,  it  will  suffice,  for  the  purpose  of 
proving  the  possibility  of  a spontaneous  ovi- 
pont,  to  give  one  or  two  examples  in  which 
all  the  conditions  necessary  to  establish  this 
fact  were  observed,  viz.,  absence  of  coitus, 
rupture  of  the  ovarian  follicle,  and  the  presence 
of  the  unimpregnated  ovum  in  the  oviduct. 

The  following  case  is  related  by  Bischoffi* 
A lamb  which  had  never  received  the  male,  and 
which  had  exhibited  signs  of  “ heat  ” about  an 
hour  previously,  was  shut  up  alone.  On  the 
following  morning  the  male  was  admitted  (for 
the  purpose  of  testing  the  heat).  He  several 
times  showed  a desire  for  the  coitus,  but  was 
prevented.  The  animal  was  killed  the  same 
afternoon,  when  it  was  found  that  a Graafian 
vesicle  in  the  right  ovary  had  burst.  The 
spot  did  not  project  from  the  surface  of  the 
ovary,  but  attracted  attention  by  the  circle  of 
red  vessels  surrounding  the  small  opening 
which  constitutes  a familiar  appearance  in  dogs 
and  rabbits  after  bursting  of  a follicle.  The 
diameter  of  this  opening  was  about  As 

a matter  of  precaution,  search  was  made  for 
spermatozoa,  in  order  to  obtain  the  negative 
certainty  that  no  coition  had  taken  place,  but 
none  were  found.  The  infundibulum  con- 
tained a thread  of  mucus  intermixed  with 
granules  resembling  those  of  the  membrana 
granulosa.  The  Fallopian  tube  was  next 
carefully  examined,  and  at  a distance  of  o'" 
from  its  entrance  was  found  an  ovum  still 
surrounded  by  the  cells  of  the  granular  disc, 
and  possessing  all  the  characters  of  the  unim- 
pregnated ovarian  ovum. 

But  since  in  this  instance  the  presence  of 
the  male  was  permitted,  though  coitus  was 
prevented,  as  was  also  the  case  in  one  half  of 
the  instances  recorded  by  Bischoffin  his  ce- 
lebrated Treatise  from  which  this  example  is 
quoted,  it  may  be  well  to  notice  another  ob- 
servation taken  from  Raciborski  -f,  in  which 
this  possible  objection  was  removed. 

A bitch  which  had  never  been  covered,  and 
was  just  commencing  to  be  in  heat,  was  kept 
shut  up  for  eight  days,  apart  from  other  dogs. 

* Beweis,  p.  24.  See  next  page. 

t De  la  Puberte,  p.  376. 


It  was  then  killed.  Only  one  ovary  was  ex- 
amined, the  other  having  been  laid  aside  and 
forgotten.  Three  large  follicles  of  a lively  red 
occupied  the  entire  surface  of  the  ovary.  One 
of  these  follicles  was  already  shrunk,  and 
presented  at  its  summit  a distinct  fissure.  In 
each  cornu  of  the  uterus,  an  ovum,  the  size 
of  a poppy-seed,  was  found,  surrounded  by 
bloody  mucus,* — the  one  at  a distance  of 
about  2\  inches,  and  the  other  at  f of  an 
inch  from  the  extremities  of  the  tubes.  Doubt- 
less, if  the  other  ovary  had  been  examined,  at 
least  one  follicle  would  have  been  found  to 
have  opened  there  also. 

In  order  to  show  that  the  same  process 
of  discharge  of  the  ovum,  independent  of 
sexual  congress,  may  take  place  in  the  human 
subject,  a case,  recorded  by  Dr.  Letheby, 
may  be  here  quoted  * : — ■“  The  body  of  a lunatic, 
aged  23,  who  had  died  in  St.  Luke’s  Hos- 
pital, was  examined.  She  had  been  a patient 
in  that  institution  for  eleven  months,  under 
circumstances  which  deprived  her  of  the  op- 
portunity of  associating  with  a male  for  a long 
period  before  her  death.  It  was  ascertained 
that  the  girl  had  quitted  life  during  a men- 
strual period  ; the  cavity  of  the  uterus,  and 
the  Fallopian  tubes,  contained  a red,  jelly-like 
secretion.  On  the  outer  and  lower  part  of 
the  right  ovary  was  a dark  livid  spot,  in  the 
centre  of  which  was  a hole.  On  making  a 
section  of  the  ovary  so  as  to  divide  it  through 
the  spot  and  an  adjacent  cicatrix,  it  was  per- 
ceived that  the  hole  led  into  a cavity  which 
was  surrounded  by  a dark-red  tissue,  and  that 
the  cicatrix  communicated  with  a very  per- 
fectly-formed corpus  luteum,  having  a central 
cavity  containing  a dark-red  clot.  In  the  right 
Fallopian  tube  was  discovered  a little  globular 
body  of  the  size  of  a pin’s  head.  This  was 
seen,  under  the  microscope,  to  consist,  in  its 
outer  surface,  of  a mass  of  nucleated  cells. 
At  one  end  of  this  mass  was  a transparent 
ring,  enclosing  a rather  opaque  granular  mass, 
in  which  there  was  an  eccentric  spot.”  The 
author  had  no  doubt  that  this  was  the  ovule 
consisting  of  the  zona  pellucida,  yolk,  and 
germinal  vesicle.  In  another  case  related  at 
the  same  time,  and  where  the  hymen  was  per- 
fect, similar  results  were  obtained. 

The  possibility  of  a spontaneous  ovipont 
having  been  established  by  these  and  like  in- 
stances which  might  be  quoted,  it  becomes 
important  next  to  determine  how  far  the  law 
just  enunciated  is  universal  in  its  application  ; 
we  may  therefore  inquire, — 

Does  the  discharge  of  ova  from  the  ovary  al- 
ways take  place  spontaneously , and  independent 
of  sexual  intercourse  ? 

It  is  in  endeavouring  to  determine  this 
question,  so  far  as  the  attempt  has  been  made 
to  base  this  law  upon  observations  and  experi- 
ments on  animals,  that  the  difficulty  to  which 
1 have  just  adverted  is  experienced  ; for, 
whilst  there  is  no  lack  of  argument  upon  the 
subject,  it  must  be  confessed  that  the  number 
of  well-recorded  instances  proving  a spon- 

* Phil,  Trans,  1852,  pt.  i.  p.  5. 
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taneous  ovipont  in  mammals  is  exceedingly 
small. 

It  will  suffice  for  illustration  to  observe  the 
manner  in  which  this  question  has  been  han- 
dled in  the  celebrated  works  of  Bischoff*, 
Raciborskif,  Coste  J,  and  Pouchet.§  The  first 
only  of  these  authors  has  given  in  detail  the 
observations  and  experiments  upon  which  he 
has  endeavoured  to  found  a law  of  spontaneous 
ovulation  in  the  Mammalia.  In  several  of 
these  the  coitus  was  permitted  ; and  although 
it  is  rendered  highly  probable,  from  the  cir- 
cumstances narrated,  that  in  some  this  had  no 
effect  in  producing  the  discharge  of  ova,  yet 
the  introduction  in  any  form  of  the  only  con- 
dition that  could  vitiate  the  experiments  de- 
tracts certainly  from  their  value.  In  five, 
however,  of  Bischoff’s  experiments  it  was 
known  that  coitus  had  not  occurred,  and  in 
three  of  these  ova  were  found  discharged,  ac- 
companied by  the  usual  appearances  in  the 
ovaries  indicative  of  the  recent  rupture  of  the 
follicle.  [|  In  a fourth  case,  the  state  of  the 
ovaries  left  no  doubt  that  the  ova,  which  could 
not  be  found,  had  escaped ; while  a fifth  case 
was  examined  before  the  ova  had  escaped.  To 
these  Bischoff  adds  an  example  of  the  ovipont 
in  an  animal,  in  which  it  was  only  probable 
that  no  coitus  had  occurred. 

The  work  of  Raciborski  contains  a single 
example,  which  has  also  just  been  quoted. 

The  works  of  Coste  and  Pouehet  contain 
no  examples  of  a spontaneous  ovipont  in  ani- 
mals, but  the  observations  of  each  of  these 
authors  are  given  in  the  form  of  results.  Each 
work  contains  a minute  description  of  the 
process  of  ovulation,  drawn  apparently  from 
separate  observations  ; but  these  descriptions 
are  not  accompanied  by  any  detailed  ex- 
amples, nor  any  statement  of  the  means  used 
to  render  these  observations  proofs  of  an  ovi- 
pont, independent  of  coitus. 

But  all  these  authors  agree  in  stating  that 
ovulation  occurs  independently  of  sexual 
union,  whilst  they  differ  as  to  the  degree  of 
strictness  with  which  the  universality  of  this 
law  is  enforced.  Pouehet  demands  that  the 
law  should  be  received  without  any  excep- 
tion, and  observes  with  surprise  the  “ unac- 
countable vacillations  ” of  those  among  his 
predecessors  who  yield  to  it  only  a partial 
assent. 

But  in  the  absence  of  any  extensive  series 
of  well-recorded  observations,  whose  numeri- 
cal force  shall  be  such  as  to  compel  a uni- 
versal acceptance  of  the  law,  it  is  not  sur- 
prising that  some  who  regard  it  as  having  been 
too  hastily  framed,  and  as  too  rigid  in  its  ex- 
clusiveness, should  withhold  their  full  assent 
to  it.  For  let  it  be  conceded  that  the  ova, 
when  they  have  attained  their  complete  deve- 
lopment, escape  naturally  from  the  ovary,  the 
rupture  of  the  follicle  not  necessarily  requiring 

* Beweis  der  von  der  Begattung  unabhangigen 
periodischen  Eeifung  und  Loslosung  der  Eier,  &c. 
1844. 

f De  la  Puberte,  et  de  la  Ponte  periodique.  1844. 

j Histoire  du.  Developpement.  1847. 

§ Theorie  positive  de  l’Ovulation  spontanee.  1847. 

||  One  of  these  cases  is  given  above. 


the  intervention  of  the  male,  should  it  there- 
fore be  inferred  that  the  latter  is  completely 
inoperative  when  exercised  on  opportune  oc- 
casions ? 

In  this  form  the  question  is  put  by  Coste, 
who  maintains  that  although  the  coitus  may 
not  be  the  essential  cause  of  the  rupture  of 
the  follicle,  yet  it  undoubtedly  has  the  power 
to  precipitate  that  event,  and  even  to  prevent 
its  failure.  He  further  considers  that  there  is 
this  difference  between  the  fecundated  female 
and  one  in  whom  impregnation  does  not  take 
place  ; that  in  the  former  the  rupture  of  the 
follicle  is  prompt,  whilst  in  the  latter  it  is 
tardy,  or  even  in  certain  cases  fails  to  occur. 

In  order  to  support  this  view,  Coste  cites 
two  observations  upon  the  rabbit.  In  the  first 
of  these,  the  animal  was  in  heat,  and  mani- 
fested great  ardour  for  the  male,  but  coitus 
was  not  permitted.  It  was  kept  for  forty- 
eight  hours,  and  then  killed.  The  genital  or- 
gans were  highly  congested.  Six  follicles  in 
one  ovary,  and  two  in  the  other,  were  appa- 
rently ready  to  burst,  but  no  rupture  had  yet 
taken  place.  In  the  second  experiment,  the 
animal  remained  in  heat  for  three  days  ; on 
the  fourth  day  the  heat  ceased,  and  on  the 
fifth  it  was  killed.  The  organs  were  in  the 
same  condition  as  in  the  last  case,  but  no 
follicles  had  burst.  Coste  attributes  the  ab- 
sence of  rupture  in  these  cases  to  the  preven- 
tion of  the  coitus  at  a time  when,  if  permitted, 
it  would  in  his  view  have  determined  that 
event. 

In  whatever  light,  these  observations  may  be 
viewed,  they  are  important  as  showing  that  an 
animal  may  sometimes  advance  far  in  the  pe- 
riod of  heat,  and  even  pass  through  it  without 
any  ova  escaping  from  the  ovary  ; but  it  would 
require  a very  much  greater  number  of  parallel 
observations  to  prove  by  such  negative  results 
the  effects  of  the  sexual  congress  in  determin- 
ing the  act  of  the  ovipont.  And  it  is  matter 
for  regret  that  this  point  has  not  been  more 
clearly  determined  ; for  whilst  no  satisfactory 
results  can  be  looked  for  from  any  observa- 
tions upon  this  part  of  the  subject  in  Man,  this 
is  eminently  a question  capable  of  being  deter- 
mined by  experiments  on  animals.  All  the 
earlier  observers  who  directed  their  attention 
to  the  condition  of  the  ovaries  in  relation  to 
reproduction  bear  unconscious  testimony  to 
the  fact  that  the  time  at  which  the  ova  quit 
the  ovaries  bears  no  strict  relation  to  the  act 
of  coition.  Barry  states  that,  taking  the  coi- 
tus as  the  starting-point  of  his  reckoning,  he 
was  obliged  to  sacrifice  a score  of  rabbits  be- 
fore he  succeeded  in  meeting  with  one  instance 
of  the  ovum  at  a particular  time  after  its  es- 
cape, and  he  had  almost  given  up  the  attempt 
in  despair. 

If  means  be  used  to  prevent  the  contact  of 
the  seminal  fluid  with  the  ova  after  their  dis- 
charge from  the  ovary,  or  to  prevent  its  arrival 
at  the  latter  organ  before  rupture  of  the  fol- 
licle, this  does  not  affect  the  immediate  condi- 
tion of  the  follicle.  The  number  of  ruptured 
Graafian  vesicles  which  have  been  found,  after 
experiments  made  by  placing  ligatures  upon 
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the  tubes  before  coitus  was  permitted,  has 
usually  amounted  to  the  sum  of  the  ova  dis- 
charged. If  one  side  of  the  uterus  be  tied, 
the  ova  found  in  that  cornu  will  not  have 
been  impregnated,  but  those  on  the  free  side 
will  be  developed.  The  number  of  ruptured 
follicles  in  each  ovary  will  agree  with  the 
number  of  ova  found  in  the  corresponding 
tubes ; but  no  difference  will  be  perceptible 
between  those  on  the  impregnated  and  those 
on  the  unimpregnated  side  of  the  uterus.  The 
contact,  therefore,  of  the  seminal  fluid  with  the 
ovary  has  nothing  to  do  with  the  discharge  of 
the  ova,  or  with  the  formation  of  a “ corpus 
luteum.”  The  only  question  that  can  here 
have  place  is,  whether  the  excitement  of  the 
coitus,  or  the  contact  of  the  seminal  fluid 
with  the  inner  surface  of  the  vagina  and 
uterus,  has  any  influence  in  precipitating  the 
discharge  of  ova  from  the  ovary  when  they 
are  ripe  for  impregnation.  This,  however,  is, 
in  the  present  state  of  our  knowledge,  an  un- 
settled point.  By  all  the  earlier  observers 
down  to  Barry,  it  was  assumed  that  the 
coitus  was  the  sole  determining  cause  of  the 
ovipont.  By  most  physiologists  since  that 
time  the  coitus  has  been  regarded  as  having 
nothing  to  do  with  the  discharge  of  the  ova, 
or  only  a limited  power  has  been  ceded  to  it, 
as  in  the  view  of  Coste  just  detailed. 

So  far  as  numerical  amount  of  recorded 
observation  goes,  it  may  be  asserted  that  the 
spontaneity  of  the  act  of  emission  of  ova,  inde- 
pendent of  sexual  intercourse,  has  been  more 
fully  and  satisfactorily  proved  in  Man  even 
than  in  animals.  In  the  works  and  essays 
upon  this  subject,  to  which  reference  is  given 
in  the  preceding  page,  a large  amount  of  evi- 
dence will  be  found  ; but  since  some  proofs 
of  this  fact  have  been  already  given,  and  since 
it  is  proposed  again  to  return  to  the  subject  in 
considering  the  question  of  menstruation  in 
its  relation  to  ovulation,  it  will  not  be  ne- 
cessary to  pursue  the  subject  further  here. 
(See  page  666.) 

In  tracing  the  process  of  ovulation,  it  will 
have  been  observed  that  the  ovarian  follicle 
passes  through  a series  of  changes,  so  gradu- 
ally progressive  and  of  such  a definite  cha- 
racter, that  the  knowledge  of  these  may  be 
turned  to  great  account  in  any  investigations 
relating  to  the  ovipont  ; for,  next  to  the  dis- 
covery of  the  ovum  itself,  whether  in  the 
ovary,  Fallopian  tube,  or  uterus,  the  condition 
of  the  capsule,  from  which  it  is  about  to  be 
or  has  been  already  discharged,  will  afford  the 
best  evidence  as  to  its  probable  locality  and 
condition,  even  should  the  ovum  not  be  found. 
Doubtless,  one  of  the  greatest  impediments 
which  has  been  encountered  in  investigations 
of  this  class  arises  from  the  extreme  diffi- 
culty, and  often  the  impossibility,  of  finding 
the  ovum  in  many  situations  on  account  of 
its  minute  size.  Hence,  in  the  absence  of 
this  demonstrative  evidence,  which  cannot 
always  be  obtained,  any  other,  which,  though 
only  inferential,  may  be  made  available  for  a 
like  purpose,  is  of  great  value.  Wanting  the 
ovum,  therefore,  the  state  of  the  ovicapsule 


may  be  made,  in  part  at  least,  to  supply  the  evi- 
dence which  is  deficient.  Now  it  has  been 
shown  that,  whatever  affects  the  ovum,  to  de- 
termine its  development  or  the  converse  affects 
in  a like  degree  the  follicle  from  which  it  had 
been  discharged,  not  on  account  of  any  appa- 
rent sympathy  between  the  ovum  and  the  fol- 
licle which  once  contained  it,  but  from  the 
whole  generative  track  being  more  or  less 
brought  under  the  power  of  one  common  sti- 
mulus, felt  alike  by  all  the  parts  that  are  em- 
ployed for  the  nutrition  and  protection  of  the 
ovum.  It  will  be  desirable,  therefore,  now  to 
determine  what  evidence  the  condition  of  the 
ovarian  follicle  affords,  first,  as  to  the  previous 
escape  of  an  ovum,  and  secondly  as  to  the 
probability  or  certainty  of  that  ovum  having 
been  impregnated  or  otherwise.  But  since  it 
is  desirable  to  fix  the  value  of  certain  terms 
which  are  commonly  employed  to  designate 
particular  states  of  the  follicle,  it  will  be  need- 
ful, first,  to  determine, 

What  is  a corpus  luteum  ? 

This  term,  as  Raciborski  has  observed,  is 
indicative  of  the  infancy  of  science.  It  be- 
longs to  a period  when  anatomists  were  in 
the  habit  of  designating  by  the  word  body  or 
corpus  any  part  of  the  animal  economy 
whose  nature  or  relation  with  other  parts  they 
did  not  comprehend,  adding  to  this  some  dis- 
tinctive title  drawn  from  the  general  appear- 
ance of  the  part.  Hence  the  terms  corpus 
striatum , corpus  callosum , corpus  luteum.  It 
is  an  unfortunate  circumstance  that  such  a 
term  was  ever  applied  to  the  Graafian  follicle, 
and  the  more  so  since  it  is  often  employed 
without  any  definite  meaning. 

The  Graafian  follicle  in  its  progress  to- 
wards full  development,  and  previous  to  its 
rupture,  has  been  described  as  becoming  yel- 
low. This  fact  has  been  long  known.  It  is 
stated  by  Home,  Baer,  Valentin,  Wagner, 
and  Bischoff.  The  cause  of  the  yellow  colour 
has  been  fully  explained.  After  impregnation 
this  yellow  colour  becomes  still  more  conspi- 
cuous on  account  of  the  greater  thickness 
of  the  ovisac  or  inner  coat  of  the  follicle, 
which  is  the  seat  of  the  change  producing 
this  colour.  From  the  greater  distinctness, 
larger  size,  longer  duration,  and  other  pecu- 
liarities of  the  follicle  after  impregnation,  an 
artificial  distinction  has  been  made  between 
the  follicle  in  this  state,  and  all  other  forms 
of  it,  in  which  it  exhibits  the  yellow  colour. 
The  former  are  arbitrarily  called  “ true,”  and 
the  latter  “false”  corpora  lutea.  But  there 
is  as  little  reason  for  the  use  of  the  last  term, 
as  there  would  be  for  denominating  a child  a 
false  man ; for  that  which  is  commonly 
designated  the  “true”  corpus  luteum  is  the 
follicle  in  its  largest  condition  of  growth,  as 
it  appears  after  impregnation  ; whilst  in  all 
other  conditions,  when  it  has  not  been  stimu- 
lated to  full  growth  by  impregnation,  and 
whether  before  or  after  rupture,  it  has  been 
called  a “ false  ” corpus  luteum  so  long  as  it 
possesses  the  yellow  colour.  This  distinction, 
therefore,  as  far  as  regards  the  terms  em- 
ployed, is  not  only  unscientific  and  arbitrary, 
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bat  is  calculated  to  mislead  by  suggesting  the 
idea  that  the  so-called  “ true  ” corpus  luteum 
is  a totally  different  body  from  the  “ false,” 
whereas  these  terms  actually  represent  the 
same  body,  only  in  different  stages  of  growth 
or  decay.  But  practically  it  becomes  a ques- 
tion how  far  it  may  be  possible  to  determine, 
from  the  physical  appearance  of  the  follicle, 
whether  impregnation  has  taken  place.  And 
this  question  is  a very  important  one,  espe- 
cially in  its  obstetric  and  forensic  bearings. 

From  the  account  already  given  of  the 
several  stages  of  growth  and  decay  of  the 
ovisac,  it  will  have  been  seen  that  the  yellow 
colour  is  common  to  all  these  alike,  with  the 
exception  only  of  the  earliest  and  the  very 
latest  stages.  It  alone,  therefore,  can  afford 
no  distinctive  evidence  upon  the  subject. 
But,  in  combination  with  other  signs,  the  yel- 
low colour,  by  its  extent,  may  be  made  avail- 
able to  distinguish  those  cases  in  which  im- 
pregnation has  occurred ; for  when  this  is 
the  case  the  ovisac,  as  stated,  continues  to 
increase  in  thickness  ; a greater  abundance  of 
yellow  deposit  takes  place  in  its  tissues ; the 
follicle,  instead  of  shrinking  and  disappearing 
in  the  course  of  one  or  two  months,  continues 
to  be  visible  for  fourteen  or  fifteen  months. 
It  acquires  a new  coat  which  lines  its  cavity, 
or  else  this  cavity  is  entirely  closed  by  a coa- 
gulum  which  becomes  organised  and  solid  ; it 
presents  the  convoluted  appearance  which 
gives  it  a resemblance  to  the  cerebral  convo- 
lutions, and  this  convoluted  condition  gra- 
dually passes  into  one  which  is  characterised 
by  the  presence  of  rays  proceeding  from  a 
centre.  Finally,  the  whole  body  constitutes 
a resisting  and  more  or  less  solid  mass, 
which  can  at  once  be  detected  by  the  touch, 
before  the  ovary  is  opened.  The  distinctions, 
therefore,  are  chiefly  those  of  degree  : the 
greater  solidity  ; the  greater  thickness  of  the 
yellow  walls ; their  more  marked  convolutions ; 
the  long  persistent  cavity,  round  or  oval  at 
first,  and  subsequently  stellate  ; the  milk-white 
membrane  lining  the  cavity,  when  the  latter 
exists,  or  the  white  dense  mass  occupying  its 
place,  resulting  from  the  transformation  of  the 
clot.  These  last  characteristics  of  the  so- 
called  true  corpus  luteum,  viz.,  the  cavity  lined 
by  the  white  membrane  or  the  solid  white 
centre,  as  well  as  the  large  central  stellate  ci- 
catrix, may  be  regarded  as  absolute  and  not 
comparative  distinctions,  for  they  are  not 
found  in  the  follicle  in  process  of  involution 
when  impregnation  has  not  taken  place. 

With  regard  to  scrofulous  tubercles,  which 
have  been,  often  enumerated  among  “ false 
corpora  lutea,”  it  is  probable  that  some  of  the 
conditions  of  the  ovisac  now  described  have 
been  hastily  set  down  to  this  score,  without 
sufficient  examination  ; for  although  scrofula 
may  possibly  affect  the  ovary,  as  it  does 
the  testis,  yet  a formation  there  of  distinct 
scrofulous  tubercles,  unless  they  are  abundant 
in  other  parts  of  the  body,  is,  I am  satisfied,  a 
rare,  if  not  an  unknown,  occurrence.  No  doubt, 
however,  need  at  any  time  exist  as  to  the 
nature  of  such  bodies,  since,  if  the  bright  yel- 


low colour  of  the  ovisac  is  not  sufficiently 
marked,  as  in  those  cases  where  they  have  be- 
come pale,  and  more  nearly  approaching  the 
buff  colour  of  tuberculous  matter  in  general, 
the  microscope  will  at  all  times  determine 
the  question,  for  in  respect  of  composition 
there  is  nothing  in  common  between  tuber- 
culous matter  and  the  ovisac  in  any  of  its 
natural  stages  of  growth  or  decay. 

Setting  aside  morbid  states,  nothing  is  ever 
seen  in  the  perfectly  healthy  ovary  except  the 
stroma  and  ovisacs  or  Graafian  vesicles  in 
different  stages  of  development  or  decline. 
These  may  be  arranged  in  three  series  : 

Ascending  Series. 

1.  The  simple  undeveloped  ovisac,  before 
it  has  acquired  an  indusium  from  the  stroma 
of  the  ovary,  or  from  the  walls  of  an  already 
developed  follicle,  in  which  it  may  be  formed. 
It  requires  at  this  time  the  microscope  for 
its  examination  (Jig . 373.). 

2.  The  ovisac  after  it  has  acquired  its  outer 
capsule,  by  union  with  which  it  has  become  a 
Graafian  follicle. 

3.  The  Graafian  follicle  of  the  size  of  a hemp 
seed,  or  rather  larger.  It  contains  oil  gra- 
nules in  the  coats  of  the  ovisac,  but  not  yet 
in  quantity  sufficient  to  produce  a yellow 
colour.  In  this  state  numerous  follicles  are 
seen  in  sections  of  every  healthy  ovary  during 
middle  life  (Jigs.  370.  and  372.). 

4.  The  follicle  when  it  is  approaching  the 
surface  of  the  ovary.  It  is  enlarging,  and 
its  inner  coat  or  ovisac  has  now  a yellow 
colour. 

5.  The  ripe  follicle  which  is  about  to  rup- 
ture and  discharge  an  ovum.  It  is  always 
found  at  the  surface  of  the  ovary,  projecting 
often  to  a distance  of  3-4r//.  It  is  covered 
by  numerous  veins,  and  in  the  centre  of  the 
most  prominent  part  the  coats  of  the  follicle, 
as  well  as  the  ovarian  coverings,  are  thinned 
and  partly  absorbed.  Their  thinness  permits 
the  contents  of  the  follicle  to  be  partly  visible, 
and  thus  is  produced  a brownish  red  colour 
at  this  spot.  The  follicle  contains  blood  or 
a bloody  fluid,  and  sometimes  a clot.  The 
cavity  is  of  considerable  size,  4-6///.  The  inner 
coat  is  of  a bright  yellow  colour,  and  ex- 
hibits slightly  wavy  folds  (Jigs.  380.  and  381.). 

6.  The  follicle  which  has  already  ruptured. 
An  irregular  lacerated  opening  extending  \-2"r 
is  perceptible  in  the  centre  of  the  attenuated 
part,  through  which  the  ovum,  together  with 
that  portion  of  the  membrana  granulosa  which 
lay  beneath  the  seat  of  the  rupture,  has  es- 
caped, or  is  about  to  escape.  The  follicle  is 
beginning  to  collapse.  Its  walls,  no  longer 
distended,  become  folded  into  numerous 
small  plaits,  producing,  on  section,  the  ap- 
pearance resembling  cerebral  convolutions. 
The  cavity  is  consequently  diminished.  It 
is  empty,  or  contains  a little  bloody  fluid  or 
a clot  (Jig.  385.). 

Descending  Series,  a.  Not  pregnant. 

7.  In  the  follicle  which  has  recently  burst, 
shrinking  has  commenced.  The  yellow  ovisac 
is  much  plicated.  The  cavity  contains  a clot 
which  is  becoming  pale,  and  exhibits  under  the 
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microscope  distinct  fibrillation,  or  the  cavity 
is  empty  and  much  contracted. 

8.  The  shrinking  having  rapidly  progressed, 
the  ovisac  exhibits  deep  plications,  and  the 
rays  are  beginning  to  form,  but  the  yellow 
colour  is  still  distinct. 

9.  The  cavity  is  nearly  or  entirely  oblite- 
rated. The  yellow  colour  is  gone,  but  the 
rays  remain,  and  the  collapsed  follicle  now 
forms  a white  stellate  body  with  a small  cen- 
tral point  {fig.  372.  h). 

10.  The  follicle  itself  is  reduced  to  a mere 
point  in  which  none  of  the  foregoing  characters 
can  be  traced. 

Descending  Series,  b.  After  Impregnation. 

11.  The  follicle  has  not  materially  dimi- 
nished in  size.  The  lacerated  opening  is 
closed.  The  yellow  coat  is  much  plicated, 
and  the  clot  when  present  shows  fibrillation, 
as  in  No.  7.,  or  the  cavity  is  empty. 

12.  The  follicle  has  acquired  greater  firm- 
ness and  solidity.  The  yellow  ovisac  is  much 
increased  in  thickness.  The  folds  are  not  so 
numerous,  but  are  deeper,  though  not  quite 
so  distinct.  Vessels  contained  between  the 
folds  appear  to  pervade  the  yellow  coat.  The 
white  lining  of  the  cavity  is  formed,  and  within 
it  is  a clear  fluid,  rather  viscid,  (fig.  387.),  or 
the  centre  of  the  yellow  ovisac  is  solid,  and 
exhibits  no  cavity. 

13.  The  central  cavity  is  nearly  or  entirely 
obliterated.  In  the  latter  case  a solid  white 
body  occupies  its  place,  extending  into  the 
yellow  mass  in  divergent  rays.  This  arises 
from  the  plication  of  the  white  lining,  by 
which  process  the  cavity  is  closed.  The  co- 
lour of  the  principal  mass  is  now  a dirty 
yellow ; it  is  somewhat  reduced  in  size,  and 
its  outline  is  oval  or  irregular  {fig.  389.). 

14.  The  more  prominent  features  observable 
in  the  last  condition  may  still  be  faintly  traced. 
In  size  the  body  measures  2-3///.  It  is  of  a 
pale  white,  and  is  chiefly  distinguishable  from 
the  surrounding  stroma  by  the  absence  of 
vascularity  in  its  tissues.  Its  solidity  is  gone. 

To  return,  then,  to  the  two  questions  which 
led  to  the  foregoing  considerations  as  neces- 
sary to  their  solution,  viz. — 

What  evidence  does  the  condition  of  the  ova- 
rian follicle  afford , first,  as  to  the  previous  es- 
cape of  an  ovum,  and  secondly , as  to  the  pro- 
bability or  certainty  that  that  ovum  has  been 
impregnated  or  otherwise  ? 

It  may  be  concluded  that  whenever  the 
follicle  presents  the  appearances  exhibited  in 
the  first  series  down  to  and  including  No.  5.J" 
the  ovum  has  not  escaped  ; although  it  may 
not  be  detected,  either  on  account  of  the 
difficulty  of  finding  so  small  a body,  or  else 
because  it  may  have  perished  by  absorption  or 
decomposition. 

In  the  condition  No.  6.,  an  ovum  has  just 
escaped,  or  is  in  the  act  of  escaping.  None 
of  these  conditions  of  the  follicle  afford  the 
slightest  evidence  of  previous  impregnation. 
They  have  all  been  repeatedly  observed  both 
in  Man  and  animals  where  the  coitus  has  never 
occurred. 

Between  No,  7.  and  No.  1 Hit  may  be  diffi- 


cult to  draw  a positive  distinction.  No  con- 
clusion regarding  the  question  of  previous 
fecundation,  derived  from  the  state  of  the  fol- 
licle during  the  first  fortnight  after  the  escape 
of  an  ovum,  would  be  absolutely  safe  ; al- 
though the  difference  between  the  unimpreg- 
nated and  the  impregnated  is  such  as  to  afford 
in  every  instance  at  least  strong  presumptive 
evidence,  for  the  follicle  shrinks  rapidly  in  the 
former,  while  in  the  latter  it  undergoes  little 
or  no  diminution  in  size. 

But  after  this  period  there  can  be  no  ques- 
tion as  to  the  prior  occurrence  of  a fecun- 
dating coitus.  Every  follicle  presenting  the 
conditions  described  in  Nos.  12,  13,  and  14 
has  discharged  an  ovum,  which  has  been  after- 
wards impregnated.  Every  follicle  in  the 
states  described  in  8,9,  and  10  has  discharged 
or  has  contained  an  ovum  which  has  perished. 
But  this  proves  only  that  fecundation  has  not 
occurred.  It  affords  no  evidence  whatever 
that  the  coitus  has  not  obtained. 

Lastly,  it  may  be  observed  that  if,  as  is 
sometimes  the  case,  the  follicle  fails  to  com- 
plete the  process  of  rupture  after  the  first 
steps  of  preparation  have  been  made,  the  ovum 
may  perish  or  be  absorbed  without  being  dis- 
charged, and  the  follicle  will  then  shrink  and 
become  obliterated,  as  in  the  first  series  of 
changes.  And  it  is  further  noticeable  that 
although  the  number  of  Graafian  follicles  ex- 
hibiting the  appearances  indicative  of  the  dis- 
charge or  fecundation  of  ova,  may  generally 
be  taken  to  represent  the  number  of  ova  also 
actually  discharged  or  fecundated,  yet  this  will 
not  always  furnish  a safe  guide,  because  one 
follicle  may  contain  two  ova,  or  one  or  more 
ova  may  have  escaped  the  influence  of  the 
coitus  which  had  fecundated  the  rest.  The 
number  of  ruptured  or  altered  follicles  there- 
fore will  in  the  first  case  be  less,  and  in  the 
second  greater,  than  the  number  of  ova  or 
foetuses  found  in  the  oviducts  or  uterus. 

Development  and  Involution  of  the 
Ovary. 

The  Origin  of  the  Ovary,  and  the  Alterations 
which  it  undergoes  at  different  Periods  of  Life. 

The  ovary  takes  its  origin  in  a separate 
portion  of  blastema,  quite  independently  of 
the  Wolffian  body,  with  which  it  is  in  close 
contact.  It  is  not  indeed  until  after  the  de- 
velopment of  the  Wolffian  bodies  has  made 
considerable  progress,  and  about  the  time  at 
which  the  kidneys  first  appear,  that,  according 
to  the  observations  of  Bischoff  on  the  mam- 
malian embryos  generally,  the  ovaries  are  first 
perceptible. 

In  the  human  embryo  the  ovary  cannot  be 
discerned  earlier  than  the  5-7th  week.  Nor 
is  it  possible  at  the  time  of  its  first  appear- 
ance to  distinguish  the  ovary  from  the  testis. 
Hence  the  term  “generative  gland  ” has  been 
proposed  by  Kobelt  as  the  most  appropriate 
designation  for  a structure  which,  according 
to  him,  is  then  capable  of  being  converted  into 
either  organ  indifferently.  In  a human  em- 
bryo of  the  fourth  week,  of  which  I have 
given  a description  in  the  Transactions  of  the 
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Microscopical  Society  of  London  *,  no  trace 
of  an  ovary  or  generative  gland  was  discover- 
able, but  only  slight  indications  of  two  linear- 
shaped bodies  occupying  the  dorsal  and  lum- 
bar regions  on  either  side  of  the  vertebral 
column,  representing  the  corpora  Wolffiana. 
In  another  embryo  measuring  N"  in  length,  the 
generative  gland  could  just  be  discerned  in 
front  of  the  supra-renal  capsules  and  kidneys, 
but  its  form  could  be  only  indistinctly  traced. 
In  an  embryo,  however,  which  measured  8' v 
in  length,  the  gland  had  already  assumed  dis- 
tinctly the  elongated  figure  characteristic  of 
the  early  formation  of  the  ovary.  It  mea- 
sured 0-8///,  and  its  position  was  oblique,  or 
intermediate  between  the  perpendicular  direc- 
tion of  the  Wolffian  body  and  the  horizontal 
one  of  the  fully  formed  ovary.  In  an  embryo 
of  three  months  the  generative  gland  or  ovary 
still  retained  the  oblique  direction.  Its  length 
was  2"\  and  its  breadth  0*4/". 

From  this  period  the  gland,  which  now  be- 
gins to  assume  more  decidedly  the  character 
of  an  ovary,  gradually  acquires  the  horizontal 
position  in  which  it  is  found  at  birth  (^g.440.). 
In  the  foetus  at  term  the  ovary  has  usually 
attained  a length  of  4-5"',  and  a breadth  of 
1 \-2r"  (Jig.  441.).  Itsfigure  is  an  extended  oval, 
with  flattened  sides  and  base.  These  meet  to 
form  a triangle,  whose  basal  margins  are  sinu- 
ous and  sometimes  indented.  At  the  age  of 
three  years,  (fig.  442.)  the  ovary  attains  a 
length  of  10-1 2'",  still  however  preserving  its 
elongated  form,  with  irregular  or  slightly  in- 
dented margins.  This  peculiarity  of  a foetal  con- 
dition the  ovary  gradually  loses  as  the  period 
of  puberty  approaches,  when  it  grows  more 
rapidly  and  acquires  the  form  and  dimensions 
already  described  as  characteristic  of  the  ma- 
ture organ  (Jig.  369.).  At  this  period  of  life, 
however,  no  feature  of  the  ovary  is  more  sub- 
ject to  variation  than  its  form.  Even  for  some 
time  after  the  catamenia  have  been  established, 
the  elongated  figure  is  often  seen  to  have  been 
retained,  although  the  rounded  or  gibbous 
outline  is  more  commonly  observed  by  the 
time  that  adult  age  is  attained. 

The  ovary  is  now  full  and  plump  ; its  sur- 
face up  to  the  time  of  puberty  has  remained 
uniformly  smooth,  even,  and  shining,  and  its 
investing  tunics  are  unbroken.f  But  it  has 

* Yol.  iii.  part  ii.  p.  65. 

f In  reference  to  the  human  subject,  the  univer- 
sally received  opinion  regarding  the  discharge  of  ova 
by  rupture  of  the  ovisac,  as  an  occurrence  which  com- 
mences only  at  or  after  puberty,  has  been  called  in 
question  by  Dr.  Ritchie,  who,  after  detailing  a series 
of  observations  upon  the  condition  of  the  ovary  at 
various  periods  of  life,  asserts  that  “ the  Graafian 
vesicles  contained  in  the  ovaries  prior  to  menstru- 
ation are  found,  as  they  also  are  in  every  other 
period  of  life,  in  continued  progression  towards  the 
circumference  of  the  gland,  which  they  penetrate, 
discharging  themselves  by  circular-shaped  capillary- 
sized pores  or  openings  in  the  peritoneal  coat ; the 
presence  of  the  catamenia  being  thus  no  indispen- 
sable prerequisite  to  their  rupture.”  1 It  should  be 
observed,  however,  that  the  facts  adduced  by  Dr. 
Ritchie  do  not  appear  to  bear  out  very  clearly  the 
conclusions  which  he  has  drawn  from  them. 

1 Lond.  Med.  Gaz.,  vol.  xxxiv.  p.  253. 


been  seen  that,  from  puberty  onwards,  through 
these  two  tunics  of  the  ovary,  the  ova  pe- 
riodically escape  by  a process  of  dehiscence, 
resulting  from  an  absorption  and  rupture  of 
these  tunics.  The  effect  of  these  repeated 
lacerations  is  twofold.  The  surface  becomes 
scarred  in  all  directions  by  the  closing  up  of 


Fig.  390. 


Ovary  about  the  time  of  cessation  of  menstruation. 
( Ad  Nat.) 


the  lacerated  openings,  whilst  the  successive 
discharges  of  the  contents  of  the  ovisacs 
gradually  diminish  the  bulk  of  the  entire  or- 
gan  (Jig.  390.).  In  proportion  as  age  advances, 
these  cicatrices  and  indentations  become  still 
more  numerous,  and  the  once  smooth  and 
plump  ovary  is  converted  into  a small  corru- 
gated wrinkled  body  full  of  pits  and  tortuous 


Fig.  391. 


Ovary  in  old  age.  ( Ad  Nat.) 

lines  (Jig.  391.).  When  sections  are  made  of 
the  ovary  in  this  condition,  it  is  found  that  all 
traces  of  the  Graafian  follicle  have  disappeared; 
or  one  or  two  only  may  be  observed,  degene- 
rated into  little  masses  or  sacs  of  cartilaginous 
hardness.  More  commonly,  however,  nothing 
now  remains  but  a dense  parenchyma. 

Besides  these  changes  in  the  form  of  the 
ovary  and  the  condition  of  its  component 
parts,  great  alterations  also  take  place  in  its 
vascular  supply.  In  early  life,  and  especially 
from  the  establishment  of  puberty  up  to  the 
critical  age,  the  organ  is  abundantly  supplied 
with  blood-vessels,  which  are  seen  everywhere 
both  in  the  proper  parenchyma  of  the  ovary, 
and  also  upon  the  walls  of  the  ovisacs.  These 
have  been  described  as  undergoing  enlarge- 
ment, and  probably  increasing  in  number  in 
the  neighbourhood  of  the  spot  at  which  the 
rupture  of  the  follicle  occurs.  Not  only, 
however,  is  there  a local  hyperannia  in  these 
situations  at  each  recurrence  of  the  ovipont, 
but  the  entire  ovary  receives  a larger  supply 
of  blood  on  these  occasions.  But  when  the 
process  of  ovulation  has  entirely  ceased,  the 
tissues  begin  to  suffer  the  wasting  of  age,  the 
ovary  partakes  in  the  general  state  of  pallor 
of  the  other  pelvic  viscera,  and  the  ovarian 
vessels  carry  only  as  much  blood  as  will  suffice 
for  the  bare  nutrition  of  the  shrivelled  organ. 
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Abnormal  Anatomy  of  the  Ovary. 

Effects  of  extirpating  the  Ovary. — A natural 
deficiency  of  the  ovary  together  with  the 
oviduct  of  one  side  is  known  to  prevail  in 
the  class  Aves,  but  this  deficiency,  which  is  oc- 
casioned only  by  a want  of  development  of 
one  half  of  the  generative  organs  previously 
existing  entire  in  the  embryo,  does  not  affect 
the  reproductive  power  of  birds. 

Mr.  Hunter,  wishing  to  determine  the  effect 
of  extirpating  one  ovarium  upon  the  number 
of  young  produced  in  Mammalia,  procured 
two  young  sows  of  the  same  farrow,  and 
having  removed  a single  ovarium  from  one 
of  them,  he  kept  both  animals  under  the 
same  circumstances,  in  order  to  observe  the 
comparative  effects  of  breeding  upon  them. 

They  commenced  breeding  when  two  years 
old.  The  spayed  animal  took  the  boar  earlier 
than  the  perfect  female,  and  both  continued 
to  breed  at  nearly  the  same  times. 

The  spayed  animal  continued  to  breed 
until  she  was  six  years  old,  and  in  that  time 
she  had  eight  farrows,  producing  in  all  seventy- 
six  pigs,  but  she  did  not  take  the  boar  after- 
wards. The  perfect  sow  continued  breeding 
until  she  was  eight  years  old,  and  had  thirteen 
farrows,  yielding  one  hundred  and  sixty-two 
pigs.  She  then  ceased  to  breed.  The  result 
therefore  of  this  experiment  was,  that  the 
perfect  animal  continued  to  breed  two  years 
longer,  and  produced  in  all  ten  more  than 
double  the  number  of  the  spayed  one,  although 
she  had  not  double  the  number  of  farrows. 

But  few  opportunities  have  occurred  for 
observing  the  effects  produced  by  the  removal 
of  the  healthy  ovaria  upon  the  human  female. 

The  case  in  which  Mr.  Pott  removed  both 
these  organs  at  the  same  time  constitutes  the 
best  example  on  record. 

A young  and  healthy  woman,  twenty-three 
years  of  age,  was  received  into  St.  Bartho- 
lomew’s Hospital,  on  account  of  two  small 
swellings,  one  in  each  groin,  which  had  for 
several  months  been  so  painful  as  to  prevent 
her  from  following  her  occupation  as  a servant. 
The  swellings,  which  were  not  inflammatory, 
were  soft,  uneven  upon  their  surface,  and 
moveable.  They  lay  directly  upon  the  out- 
side of  the  tendinous  opening  of  the  oblique 
muscle  through  which  they  appeared  to  have 
passed.  The  woman  was  in  full  health,  was 
large  breasted,  and  menstruated  regularly. 
On  account  of  the  inconvenience  occasioned 
by  the  presence  of  these  tumours  in  the 
groins,  Mr.  Pott  was  prevailed  upon  to  re- 
move them.  They  were  found  upon  exami- 
nation to  be  the  two  ovaria  which  had  de- 
scended in  the  form  of  a double  inguinal 
hernia.  The  woman  subsequently  enjoyed 
good  health,  but  became  thinner  and  more 
apparently  muscular ; her  breasts,  which  were 
large,  were  gone,  nor  did  she  ever  menstruate 
after  the  operation  ; the  last  observation  of 
her  having  been  made  several  years  subsequent 
to  that  event.* 

Deficiency  of  the  Ovary.  — Complete  con- 

* The  Chirurgical  works  of  Pereival  Pott,  by  Earl, 
vol.  ii.  p.  210. 


genital  absence  of  both  ovaries,  except  in  the 
case  of  the  non-viable  foetus,  is  of  extremely 
rare  occurrence.  It  is  almost  always  asso- 
ciated with  deficiency  or  imperfect  formation 
of  the  uterus,  and  generally  with  incomplete 
development  of  the  vagina,  nymphae,  clitoris, 
and  mammae.  The  sexual  appetite  in  these 
cases  is  wanting.  Menstruation  is  absent  ; 
the  secondary  sexual  characters  are  but  feebly 
expressed,  and  there  is  of  necessity  a total  in- 
aptitude for  reproduction. 

The  ovary  may,  however,  be  deficient  on 
one  side  only,  without  any  of  these  accom- 
panying conditions.  There  may  be  nothing 
externally  to  mark  the  defect,  nor  is  there 
necessarily  here  any  impediment  to  the  ex- 
ercise of  the  sexual  function. 

Arrest  of  Development.  — The  ovary,  like 
the  uterus,  long  retains  its  infantile  condition, 
but  as  the  period  of  puberty  approaches  it 
expands  and  soon  attains  its  full  size.  This 
change,  however,  may  not  occur.  The  ovary 
may  cease  to  grow  after  the  third  or  fourth 
year,  and,  under  these  circumstances,  the 
whole  organism  manifests  a corresponding 
tardiness  of  development.  An  interesting 
example  of  this  is  preserved  in  the  museum 
of  King’s  College.  The  preparation  consists 
of  the  entire  internal  organs  of  a young  wo- 
man who  died  at  the  age  of  nineteen  without 
having  menstruated.  The  ovaries,  as  well  as 
the  rest  of  the  organs,  are  no  larger  than 
those  of  a child  of  three  years  (see fig.  465.).  In 
these  cases  the  mammae  are  small,  the  ex- 
ternal organs  only  partially  developed,  and  the 
whole  frame  is  formed  upon  a feeble  scale. 

Atrophy  and  Hypertrophy.  — Atrophy  has 
been  shown  to  be  one  of  the  conditions  at 
which  the  ovary  inevitably  arrives  when  a 
certain  period  of  life  is  passed.  It  is  under 
these  circumstances  a normal  condition,  just 
as  the  state  last  described  is  also  a normal 
condition  when  associated  with  a certain 
epoch,  but  both  become  abnormal  states  when 
they  occur  out  of  their  usual  course.  Thus, 
an  early  atrophy  of  the  ovary  on  both  sides 
will  of  necessity  bring  with  it  a premature 
failure  of  procreative  power,  although  an 
atrophied  state  of  the  organ  on  one  side 
only,  like  atrophy  of  one  testis,  will  but  little, 
if  at  all,  affect  this  power. 

Of  hypertrophy  of  the  ovary  a more  par- 
ticular account  will  be  given  in  the  descrip- 
tion of  morbid  growths  and  abnormal  deve- 
lopments of  its  special  parts. 

Displacements  of  the  Ovary.  — The  ovary, 
in  consequen.ce  of  its  peculiar  mode  of  attach- 
ment to  surrounding  parts,  enjoys  great  free- 
dom and  range  of  motion.  This  is  rendered 
most  conspicuous,  when,  during  the  gradual 
enlargement  of  the  gravid  uterus,  the  ovary 
is  carried  upwards  from  the  pelvic  into  the 
abdominal  cavity.  Under  these  circumstances 
the  ovary  certainly  vindicates  the  character 
assigned  to  it  by  the  older  anatomists,  of  being 
an  appendage  to  the  uterus,  for  it  necessarily 
follows  the  movements  of  the  larger  organ  to 
which  it  is  attached.  Thus,  the  ovary  is 
sometimes  a pelvic  and  sometimes  an  abdo- 
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minal  viscus.  But  it  may  be  displaced  from  its 
normal  position  in  either  of  these  cavities 
under  various  circumstances.  The  causes  of 
such  displacements  are  chiefly,  inflammation 
of  the  surface  of  the  ovary  terminating  in  adhe- 
sions, displacements  of  the  uterus,  and  hernise. 

As  a result  of  inflammation  of  its  peritoneal 
covering,  the  ovary  may  be  bound  down  to 
the  side  of  the  uterus,  or  Fallopian  tube,  to 
the  recto  vaginal  pouch,  to  the  brim  of  the 
pelvis,  to  the  colon,  to  the  convolutions  of 
the  ileum,  or  to  the  omentum. 

The  displacements  of  the  uterus  which 
occasion  a dislodgement  of  the  ovary  from  its 
normal  position  are,  retroversion,  inversion, 
and  procidentia,  or  complete  prolapsus. 

In  retroversion  the  ovaries  are  carried 
downwards  along  with  the  uterus  into  the 
hollow  of  the  sacrum,  where  they  occupy  a 
position  on  either  side  of  the  principal  organ. 
In  inversion  of  the  uterus,  the  ovaries,  to- 
gether with  the  Fallopian  tubes,  fill  the  in- 
terior of  the  artificial  pouch,  which  is  formed 
by  the  reversement  of  the  organ  ; whilst  in 
extreme  prolapsus  the  ovaries,  together  with 
the  uterus,  escape  almost  entirely  from  the 
pelvis,  and  occupy  the  sac  which  is  formed  by 
the  inverted  vagina. 

But  the  most  remarkable  displacements  are 
those  in  which  the  ovary  constitutes  a true 
hernia.  Such  a hernia  may  consist  of  the 
ovary  only,  or  may  include  other  organs,  as 
the  Fallopian  tubes,  uterus,  intestine  or  omen- 
tum. A true  hernia  of  the  ovary  alone  is  of 
comparatively  rare  occurrence.  It  may  hap- 
pen on  one  or  on  both  sides,  and  may  be 
either  congenital  or  acquired.  The  celebrated 
case  of  Mr.  Pott  was  an  example  of  a double 
inguinal  ovarian  hernia.  And  this  appears  to 
be  the  form  under  which  this  singular  dis- 
placement has  been  most  frequently  met  with. 
In  these  cases  the  ovary  constitutes  a solid 
tumour  of  the  size  of  a pigeon’s  egg,  which 
may  be  detained  at  the  ring,  or  lie  within  the 
inguinal  canal,  or  even  descend  to  the  labium. 

An  example  of  this  kind  of  hernia,  in  which 
the  left  ovary  has  for  many  years  occupied 
the  inguinal  canal,  has  recently  come  under 
my  notice.  Deneux*,  who  was  at  the  pains 
to  search  out  all  the  cases  on  record  up  to 
his  time,  has  collected  examples  also  of  crural, 
ischiatic,  umbilical,  ventral,  and  vaginal  hernia 
of  the  ovary,  and  to  these  Kiwisch  has  added 
a case  of  hernia  through  the  foramen  ovale. 

Diseases  of  the  Tunics. 

Inflammation  of  the  ovarian  tunics,  and  parti- 
cularly of  the  peritoneal  coat,  is  most  commonly 
associated  with  acute  puerperal  metritis.  But 
inflammation,  both  in  the  acute  and  chronic 
form,  may  affect  the  ovary  independently  of  the 
puerperal  state.  The  resulting  anatomical 
changes  in  the  coats  of  the  organ  are  vascular 
congestion  in  various  degrees  ; fibrinous  exu- 
dations upon  their  surface,  followed  occa- 
sionally by  the  formation  of  artificial  bands 
or  adhesions  with  surrounding  parts  ; and 

* L.  C.  Deneux,  Recherches  sur  la  Hernie  de 
l’Ovaire.  1813. 


chronic  thickening  of  these  coats,  whereby  the 
original  smooth  and  even  surface,  ( figs  368.  Sc 
369.)  characteristic  of  the  ovary  in  early  life,  is 
lost.  When  inflammation  of  the  ovary  has  ad- 
vanced to  the  suppurative  stage,  and  this  organ 
is  converted  into  a bag  of  pus,  the  coats  may 
have  become  so  attenuated  and  softened  as  to 
burst  when  the  attempt  is  made  to  lift  the 
parts  from  the  body  after  death. 

Ulceration.  — Rupture.  — In  the  case  of 
large  collections  of  fluid  within  the  ovary,  as 
for  example  in  large  abscesses  or  in  ordinary 
ovarian  dropsy,  the  surface  of  the  ovary  fre- 
quently inflames  and  contracts  extensive 
adhesions  with  surrounding  parts,  and  if  the 
latter  happen  to  be  hollow  viscera,  such  as 
the  intestines,  uterus,  or  bladder,  a fistulous 
communication  may  be  established  between 
them  and  the  sac  of  the  ovary,  through  a 
process  of  ulceration  or  absorption  of  the 
common  partition  wall,  and  the  contents  of 
the  ovary  may  become  discharged  externally. 
Or  it  may  happen  that  by  a similar  attenua- 
tion and  rupture,  or  by  a process  of  ulceration 
and  absorption  of  these  tissues,  the  ovarian 
walls  give  way,  in  some  parts  of  their  free 
surface,  and  their  contents  escape  into  the 
abdominal  cavity. 

Hypertrophy  of  the  ovarian  tunics  is  almost 
constantly  observed  in  considerable  enlarge- 
ments of  the  organ,  from  whatever  cause  they 
may  arise.  In  the  case  of  large  ovarian  cysts, 
before  adhesions  have  been  occasioned  by  the 
pressure  of  surrounding  parts,  the  peritoneal 
coat  of  the  ovary,  though  much  thickened, 
retains  its  smooth,  shining,  external  surface. 
It  may  be  generally  stripped  off  with  ease, 
and  displayed  as  a dense  white  membrane  of 
unequal  thickness,  but  having  undergone  no 
further  change  than  that  of  a general  hyper- 
trophy of  its  ordinary  component  tissues. 
The  tunica  albuginea  in  like  manner  becomes 
thickened  by  simple  increase  of  its  ordinary 
constituents,  but  in  the  case  of  very  large, 
and  particularly  of  unilocular  cysts,  the  cyst 
wall  becomes  so  intimately  blended  with  the 
common  ovarian  investment,  that  it  is  impos- 
sible to  determine  how  much  of  the  now 
united  membranes  was  originally  furnished 
by  the  tunica  albuginea,  or  ovarian  stroma, 
and  how  much  by  the  proper  wall  of  the  cyst. 
The  hypertrophy  in  these  cases  is  often  so  con- 
siderable that  the  boundary  walls  of  a large 
ovarian  cyst  may  measure  one  or  two  inches 
or  even  more  in  thickness  in  some  places. 

Ossification.  — Patches  of  ossific  matter 
more  or  less  extensive  are  occasionally  found 
scattered  over  the  surface  of  ovarian  cysts. 
It  is  probable,  however,  that  these  are  de- 
posited in  the  first  instance  upon  the  inner 
surface,  or  in  the  proper  walls  of  enlarged 
cysts,  and  subsequently  extend  to  the  proper 
coverings  of  the  ovary,  and  that  the  fibro- 
cartilaginous degeneration  which  these  cyst 
walls  sometimes  exhibit,  also  commence  in 
the  original  cyst,  and  proceed  from  within 
outwards. 

Diseases  of  the  Tissues 

Hypercemia  of  the  ovary  may  be  limited  to 
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the  parenchyma,  or  to  the  walls  of  particular 
follicles,  or  may  affect  all  these  parts  together. 

Hypermmia  of  particular  follicles,  with  con- 
siderable enlargement  of  the  sac  and  effusion 
of  blood  into  the  cavity  of  the  follicle,  is  not 
unfrequently  observed  as  an  abnormal  condi- 
tion. But  hyperaemia  of  single  follicles  with 
effusion  of  blood  into  the  cavity  has  been 
already  described,  as  being  also  a natural  state 
of  the  Graafian  follicle,  which  is  preparing  for 
dehiscence  and  discharge  of  an  ovum.* 

It  may  be  asked,  therefore,  in  what  respect 
does  the  normal  differ  from  the  abnormal 
state,  and  by  what  characteristics  may  the  one 
be  distinguished  from  the  other  ? It  appears 
to  me  that  Rokitansky,  in  the  account  which 
he  has  given  of  hyperaemia  of  the  Graafian 
follicle  f,  has  included  under  one  head  both 
the  natural  and  the  morbid  condition  ; for 
his  description  will  very  well  apply  to  the 
rising  follicle,  in  its  second  stage,  when  the 
escape  of  blood  into  the  cavity  has  been 
shown  to  be  a normal,  and  in  some  animals  a 
constant  occurrence.  The  presence,  therefore, 
of  blood  within  the  follicle,  for  the  reasons  al- 
ready fully  given  (p.556.),  must  not  be  regarded 
as  necessarily  affording  evidence  of  a morbid 
state.  There  are,  however,  certain  pecu- 
liarities in  the  condition  of  the  unhealthy  fol- 
licle, by  which  it  may  be  distinguished  from 
that  which  is  natural.  The  natural  follicle, 
when  preparing  for  dehiscence,  is  always  near 
the  surface,  and  often  projects  considerably 
above  the  level  of  th  e ovary  ( 380.).  Its  coats 
are  unequally  thick ; the  thinnest  portion  being 
always  found  at  the  most  prominent  point  of 
the  follicle.  There  is  considerable  vascularity 
about  this  point,  plainly  visible  externally, 
and  here  the  process  of  attenuation  and  ab- 
sorption continues  to  be  progressive  until  the 
sac  spontaneously  ruptures.  The  walls  of  the 
follicle  are  at  this  stage  of  a bright  yellow 
colour.  The  liquor  folliculi  is  either  clear  and 
limpid  or  intermixed  with  blood,  or  the  centre 
of  the  sac  is  filled  by  a coagulum,  which  is  at 
first  bright  red,  and  afterwards  becomes  pale, 
and  at  length  nearly  white.  The  coagulum  may 
adhere  to  the  walls,  and  undergo  fibrillation 
and  subsequent  conversion  into  a solid  body, 
or  into  a dense  white  membrane,  or  it  may  be 
rapidly  absorbed. 

On  the  other  hand,  the  morbid  follicle,  al- 
though it  may  not  exceed  nor  even  equal  in 
size  that  which  is  passing  through  its  normal 
changes,  may  yet  be  distinguished  by  many 
characters  which  are  the  converse  of  those 
just  described.  The  morbid  follicle  is  often 
not  peripheral,  but  is  more  or  less  central  in 
its  position  in  the  ovary.  It  may  attain  to 
the  size  of  £ or  \ of  the  ovary,  without  ne- 
cessarily causing  any  distinct  prominence  above 
the  surface  (especially  when  occurring  singly). 
The  walls  are  equally  thick,  and  exhibit  at  no 
part  any  evidence  of  attenuation  or  absorp- 
tion. No  preparation  for  rupture  is  indicated 
externally  by  any  peculiar  arrangement  of  ves- 

* P.556. 

f Manual  of  Pathological  Anatomy.  Sydenham 
Society.  Vol.  ii.  p.  328. 


sel,  or  by  any  marked  increase  of  vascularity. 
The  walls  do  not  exhibit  the  remarkable  yellowr 
colour  nor  the  cerebral  foldings  characteristic 
of  the  advancing  normal  ovisac,  but  the  tis- 
sues of  which  they  are  composed  are  simply 
those  of  the  undeveloped  Graafian  follicle. 
The  contents  of  the  sac  are  neither  the  clear 
liquori  folliculi,  nor  the  bright  clot,  nor  the 
decolorised  fibrin,  but  generally  a collection  of 
dark  coffee-ground  matter,  resulting  from  the 
admixture  of  a quantity  of  decomposing  blood- 
corpuscles  and  fragments  of  membrana  gra- 
nulosa intermixed  with  a dirty  fluid.  On 
washing  out  these  contents,  the  walls  of  the 
cyst,  if  the  ovary  has  been  injected,  are  seen 
to  carrynumerous  vessels,  irregularly  arranged, 
but  never  presenting  that  rich  network  of 
capillaries  Which  are  visible  after  a successful 
injection  of  a healthy  ovisac  progressing  to- 
wards rupture,  especially  in  those  cases  where 
the  quantity  of  yellow  oil  is  not  so  great  as 
to  obscure  these  vessels  altogether. 

By  these  characteristics  the  morbid  ovisacs 
may  generally  be  distinguished  from  those 
which  are  healthy.  There  is  enough  of  simi- 
larity between  them  to  prove  their  identity  of 
origin,  and  enough  of  dissimilarity  to  show 
their  divergence  from  a common  starting  point ; 
the  healthy  follicle  proceeding  onward  through 
a course  of  different  changes,  which  have  been 
already  fully  described  ; the  morbid  follicle 
exhibiting  an  apparently  unlimited  power  of 
growth  and  deformity,  such  as  will  be  pre- 
sently more  fully  noticed. 

Fig.  392.  exhibits  the  morbid  follicle  in  one 
of  its  earliest  stages  of  growth.  It  may  be  con- 
trasted with  figs.  381.  and  385.,  for  the  purpose 
of  showing  the  points  of  difference  which  have 
just  been  described.  In^/%.  392.  the  morbid 
follicle  occurs  as  a single  cyst  in  the  midst  of 


Fig.  392. 


Ovary  containing  a morbidly  distended  Graafian 
follicle  in  an  incipient  stage.  The  rest  of  the  organ 
is  healthy.  ( Ad  Nat.') 

otherwise  healthy  tissues.  Although  occupy- 
ing more  than  £ of  the  entire  ovary,  it  scarcely 
disturbs  the  even  outline  of  that  organ.  Its 
coats  are  of  uniform  thickness  throughout. 
There  is  no  attenuation  nor  preparation  for 
dehiscence  at  any  particular  spot,  nor  external 
sign  of  increased  vascularity  in  one  point. 
But  the  walls  of  the  follicle  contain  nume- 
rous vessels,  distributed  nearly  equally  over 
their  surface.  The  cavity  is  filled  with  loose 
flocculi  of  a dark  chocolate  colour,  consisting 
of  decomposing  blood  clot  mixed  with  patches 


576 


UTERUS  AND  ITS  APPENDAGES. 


of  membrana  granulosa.  The  walls  of  the 
follicle  are  not  yellow,  and  contain  no  oil 
globules.  They  are  slightly  thicker  than 
those  of  the  healthy  follicle.  Their  compo- 
nent tissues  are  precisely  those  which  have 
been  already  described  as  characterising  the 
ovisac  in  its  normal  condition  ; the  chief 
bulk  of  their  texture  being  made  up  of  gra- 
nules and  embryonic  fibres  intermixed  with  a 
few  developed  fibres  of  ordinary  white  fibrous 
tissue. 

Such  a condition  may,  for  want  of  a better 
designation,  be  regarded  as  hyperaemia  of  the 
follicle,  or  it  might  perhaps  be  more  appro- 
priately termed  hypertrophy  of  the  follicle  ; 
but  in  whatever  light  it  may  be  regarded,  it 
constitutes  one  of  the  early  stages  of  those 
enormous  growths,  of  which  more  will  be  said 
hereafter. 

A more  extensive  form  of  congestion,  affect- 
ing the  parenchyma  of  both  ovaries,  and  as- 
sociated with  a like  hyperaemic  condition  of  the 
uterus,  may  be  sometimes  observed  about  the 
period  of  the  final  cessation  of  menstruation. 
The  ovaries  are  then  occasionally  found  of  an 
intense  red  colour,  from  the  parenchyma,  as 
well  as  the  follicular  walls,  being  deeply  loaded 
with  blood.  The  most  marked  instances  of 
this  I have  observed  in  connection  with  car- 
diac disease,  and  associated  with  congestion  of 
other  organs. 

Inflammation  of  the  Ovary.  — Ovaritis.  — 
Oophoritis. — Our  knowledge  of  the  patholo- 
gical changes  which  the  ovary  undergoes  as 
the  result  of  inflammation,  is  chiefly  derived 
from  examination  of  the  bodies  of  women 
who  have  died  of  acute  puerperal  metro-peri- 
tonitis. But  unquestionably  inflammation 
both  in  the  acute  and  chronic  form  may  affect 
the  substance  of  the  ovary,  independently  of 
the  puerperal  or  pregnant  states,  and  cause 
various  degenerations  of  the  tissues  of  that 
organ,  as  evidenced  by  those  serous,  fibrinous, 
and  puriform  deposits,  or  general  softening  of 
the  ovarian  parenchyma,  which  are  occa- 
sionally found  after  death.  It  is  probable 
also,  from  symptoms  displayed  during  life,  that 
inflammation,  especially  in  a chronic  form, 
not  unfrequently  attacks  the  ovary  and  termi- 
nates in  resolution,  or  in  those  milder  results 
of  inflammation  which  consist  in  temporary 
induration  or  enlargement  of  the  organ,  unac- 
companied by  serious  disintegration  of  its 
tissues. 

It  must,  however,  be  observed  with  regard 
to  the  evidences  of  inflammation  of  the  ovary 
either  in  the  acute  or  chronic  form,  which  are 
supposed  to  be  afforded  during  life,  consisting 
in  pain  and  tenderness  referred  to  the  seat  of 
that  organ,  or  in  obvious  enlargements  of  the 
ovary,  as  discoverable  by  various  modes  of 
internal  or  external  tactile  examination,  and 
conjoined  with  more  or  less  constitutional  dis- 
turbance, that  these  signs  may  and  do  often 
in  the  non-puerperal  state,  accompany  the 
natural  process  of  ovulation,  and  that  such 
symptoms,  recurring  with  each  menstrual  pe- 
riod, may  affect  a woman  at  intervals  in  a 
greater  or  less  degree  during  the  whole  of  that 


period  of  life  in  which  she  is  capable  of  child- 
bearing. But  in  the  present  state  of  our 
knowledge  of  ovarian  processes  it  is  perhaps 
not  possible  to  determine  how  much  of  these 
symptoms  may  be  regarded  as  evidence  of  a 
natural,  and  how  much  of  a morbid  change  in 
the  part ; for  although  in  many  women  the 
process  of  ovulation  is  continually  performed 
without  consciousness  of  local  suffering,  yet 
in  a great  number  of  instances  the  act  is 
accompanied  by  much  pain,  and  there  can  be 
no  question  that  the  cause  of  much  of  this 
suffering  is  to  be  looked  for  in  the  changes 
which  the  tissues  of  the  ovary  undergo  in  the 
act  of  expelling  the  ova. 

How  closely  this  process  in  its  more  ob- 
vious conditions  is  allied  to  inflammation  has 
been  already  shown.  A high  degree  of  vas- 
cularity of  the  part,  with  increased  exudation 
of  fluid,  and  consequent  enlargement  and  ten- 
sion of  the  entire  organ  terminating  in  spon- 
taneous laceration  of  its  coats  by  a process 
very  similar  to  ulceration,  and  often  accom- 
panied or  preceded  by  a more  or  less  consi- 
derable escape  of  blood  : these  together  form 
a combination  or  series  of  processes  closely 
allied  in  their  nature  to  inflammation,  and 
frequentl}7  evidenced  externally  by  signs  usually 
regarded  as  characteristic  of  inflammatory 
action. 

Nor  is  it  yet  known  how  far  these  sym- 
ptoms, which  have  generally  been  assumed  to 
indicate  ovarian  inflammation,  especially  in  a 
chronic  form,  may  be  merely  the  external  evi- 
dences, not  of  natural,  but  of  aberrant  or  dis- 
appointed ovulation.  For  just  as  an  abscess 
is  painful  generally  in  exact  proportion  to  the 
unyielding  nature  or  tension  of  the  parts  by 
which  it  is  surrounded,  so  it  is  probable  that 
when  the  follicle  or  the  entire  ovary  becomes 
tense  from  the  effusions  which  have  been 
shown  to  have  taken  place  ordinarily  within 
it,  and  this  tension  is  not  relieved  because 
rupture  does  not  occur  at  the  proper  time,  so 
that  ovulation  is  disappointed  or  is  aberrant, 
the  symptoms  which  might  be  expected  to  ac- 
company such  an  interrupted  process  would 
be  those  which  are  usually  set  down  as  indi- 
cating inflammation  in  a part. 

This  matter  appears  hitherto  to  have  been 
hardly  thought  of,  and  yet  it  is  probable 
that  to  abortive  or  interrupted  ovulation  may 
be  referred  the  commencement  of  many  of 
those  morbid  conditions  of  the  ovary  which 
are  not  either  malignant  or  the  direct  results 
of  inflammatory  action.  Probably  many  of 
the  cystic  diseases  of  the  ovary  originate  in 
this  way.  Of  disappointed  ovulation,  as  it 
may  be  observed  in  animals,  instances  have 
been  given  at  page  568.  Here  the  follicles, 
although  apparently  preparing  for  rupture, 
were  arrested  in  their  progress  from  some  un- 
explained cause  ; and  although  it  may  be  con- 
jectured that  such  follicles  might,  under  an 
increase  of  stimulus,  accomplish  their  final 
purpose,  as  Coste  has  supposed  in  reference 
to  the  instance  just  quoted,  yet  it  has  been 
shown  by  the  researches  of  Barry  that  mul- 
titudes of  ovisacs  perish  without  accomplish- 
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ing  that  purpose  at  all,  and  it  is  probable  that 
these,  in  preference  to  other  and  more  healthy 
follicles,  become  the  seat  of  subsequent  mor- 
bid changes. 

For  it  must  be  remembered  that  the  cir- 
cumstances under  which  the  male  and  female 
generative  elements  escape  from  the  place  of 
their  original  formation  are  essentially  dif- 
ferent. The  male  secreting  organ,  the  testis, 
is  provided  with  an  excretory  duct  for  the 
escape  of  the  fertilising  fluid  ; but  the  female 
gland  is  a shut  sac.  To  the  normal  escape 
of  its  products  many  barriers  are  opposed, 
and  it  has  already  been  shown  by  what  com- 
plicated machinery  the  shedding  of  the  female 
product  is  effected.  But  it  is  impossible  to 
regard  this  complex  process  without  perceiv- 
ing how  easily  a failure  in  any  of  those  steps 
may  defeat  the  final  object  for  which  that 
process  is  set  on  foot.  The  thickness  of  the 
walls  of  the  follicle,  the  density  of  the  ova- 
rian coverings,  or  of  the  parenchyma  of  the 
ovary,  if  the  follicle  should  fail  to  reach  the  sur- 
face ; the  chance  of  the  ovum  perishing  before 
it  quits  the  ovisac,  and  so  the  stimulus  to  the 
healthy  development  of  the  latter  being  lost ; 
the  chance  of  an  excessive  accumulation  of 
liquor  folliculi  or  of  blood  within  the  follicle, 
causing  damage  to  the  ovum,  and  replacing 
a natural  by  a morbid  amount  of  exudation. 
In  these  and  other  possible  interruptions  to 
the  natural  completion  of  ovulation  we  may 
discover  the  elements  of  many  future  morbid 
changes.  And  although  it  would  require  a 
long  continued  and  deep  research  into  the 
aberrant  functions  of  the  ovary  to  determine 
the  true  order  and  sequence  of  many  of  these 
morbid  processes,  yet  it  is  impossible  to  carry 
anatomical  investigation  into  the  structure  of 
the  morbid  ovary,  especially  under  incipient 
forms  of  disease,  to  any  extent  without  many 
fragmental  observations  occurring  suggestive 
of  the  idea  that  the  ovary,  like  any  other 
gland,  may  have  its  natural  functions  impeded, 
and  that  many  of  the  organic  changes  which 
are  observed  in  this  part  may  owe  their  origin 
to  such  interrupted  processes.  Some  of  the 
observations  which  have  led  me  to  the  adop- 
tion of  these  views  have  been  already  given, 
and  some  others  will  be  detailed  as  suggestive 
of  a better  basis  for  the  study  of  ovarian 
pathology  than  has  hitherto  been  employed ; 
for  of  all  the  organs  of  the  body  the  ovary  is 
perhaps  that  whose  pathological  conditions 
have  been  regarded  with  the  smallest  amount 
of  reference  to  its  natural  or  deranged  junc- 
tions. 

From  these  considerations,  then,  I have  been 
led  to  the  conclusion  that  certain  conditions 
of  the  ovary,  which,  from  their  concomitant 
symptoms  during  life  have  been  deemed  in- 
flammatory, are  not  necessarily  associated  with 
inflammation  ; that  it  is  probable,  first,  that 
the  natural  process  of  ovulation  is  often  ac- 
companied by  symptoms  very  similar  to  those 
of  inflammation  ; and  secondly,  that  the  pro- 
cess of  ovulation  is  occasionally  disappointed 
or  interrupted,  and  that  the  follicles,  whose 


natural  development  has  been  interrupted, 
may,  like  the  hydatiform  placenta,  become  the 
seat  of  a low  form  of  nutrition,  terminating  in 
effusion  and  collection  of  various  dropsical 
fluids. 

With  regard  to  the  anatomical  evidences  of 
inflammation  of  the  ovary  as  furnished  by 
post-mortem  examination,  they  are  chiefly  the 
following,  viz. : general  redness  or  hyperaemia 
of  the  ovarian  parenchyma,  or  of  the  walls  of 
the  follicles  ; swelling  of  the  ovary  to  the  ex- 
tent of  increasing  the  organ  to  three  or  four 
times  its  natural  size,  producing  a round,  oval, 
or  flattened  form  of  the  ovary  ; a general  tension 
or  hardness  of  the  organ  in  the  early  stages  of 
inflammation,  and  subsequently  softening,  con- 
sequent on  degeneration  of  the  tissues  and 
their  infiltration  by  serous  or  puriform  effu- 
sions; and  lastly,  but  rarely,  gangrene  of  the 
ovary. 

Of  these  morbid  changes  the  only  one  which 
appears  to  require  a more  particular  account  is 

Suppuration  of  the  ovary.  Pus  may  be 
found  in  a circumscribed  cavity  within  an  en- 
larged and  highly  vascular  ovary,  portions  of 
whose  structure  may  still  retain  its  natural 
condition.  Or  the  entire  ovary  may  be  con- 
verted into  a bag  of  pus,  the  natural  tissues 
being  entirely  destroyed,  and  the  fluid  bounded 
only  by  the  ovarian  tunics.  In  such  cases 
the  abscess  “ appears  to  rise  from  suppuration 
in  the  substance  of  the  viscus,  similar  in 
every  respect  to  phlegmonous  abscess  in  any 
part  of  the  body,  and  not  connected  with  any 
cyst,  or  change,  or  addition  of  structure,  the 
product  of  morbid  growth.”*  These  abs- 
cesses, which  are  sometimes  of  enormous  size, 
may  burst  into  the  general  sac  of  the  peri- 
toneum, or,  after  forming  adhesions  with  sur- 
rounding parts,  may  discharge  their  contents 
externally  through  the  abdominal  walls,  or 
into  the  Fallopian  tube,  uterus,  vagina,  blad- 
der, rectum,  or  other  part  of  the  intestine. 
Portal  mentions  cases  of  ovarian  abscess  as 
large  as  an  infant’s  head,  and  Dr.  Taylor  f of 
Philadelphia  has  recorded  an  instance  in  which 
the  ovary  contained  twenty  pints  of  pus.  It 
is  highly  probable  that  these  and  even  still 
larger  collections  of  pus,  which  have  been 
found  in  the  ovary,  were,  as  Mme  Boivin  has 
suggested,  originally  cases  of  encysted  ovarian 
dropsy,  but  inflammation  and  suppuration 
having  been  set  up  in  the  walls  of  the  cyst, 
the  original  contents  have  been  gradually  in- 
termixed with  pus,  until  the  whole  fluid  has 
appeared  to  be  of  that  nature.  Probably  of 
this  kind  also  was  the  case  recorded  by  VaterJ, 
in  which  the  ovary  was  as  large  as  the  human 
head,  and  “ contained  pus  distributed  into 
several  capsules.”  This,  therefore,  was  a 
multiloeular  abscess. 

Except  in  connection  with  acute  metro- 
peritonitis, suppuration  of  the  ovary  may 
be  considered  as  comparatively  rare.  Dr. 

* Seymour’s  Illustrations  of  some  of  the  principal 
Diseases  of  the  Ovaria,  p.  40. 

f North  Amer.  Med.  & Surg.  Journ.  1826. 

% Haller,  Disp.  Med. 
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Hooper*  “ met  with  only  two  instances  of 
abscess”  of  this  organ.  “The  one  was  the 
size  of  a child’s  head  at  birth,  the  other  not 
larger  than  an  orange.  There  was  nothing  in 
these  different  from  common  abscesses  ; the 
whole  of  the  internal  substance  of  the  ovaries 
was  gone,  and  the  walls  were  formed  of  a 
thick  and  rather  ligamentous  cyst,  covered  by 
peritoneum.”  Suppuration  occurs  also  occa- 
sionally in  those  cysts  of  the  ovary  which  con- 
tain hair  and  teeth,  together  with  other  im- 
perfectly formed  products.  To  the  same  class 
of  suppurative  diseases  should  also  probably 
be  referred  that  singular  morbid  condition  of 
the  part  in  which  the  entire  ovary  is  reduced 
to  the  state  of  a diffluent  pulp,  of  a yellow  or 
brownish-green  colour,  of  the  consistence,  and 
having  somewhat  the  appearance  of  very  soft 
putty,  immiscible  with  water,  and  retaining 
sufficient  tenacity  to  preserve  its  semifluid 
character,  and  yet  not  having  firmness  enough 
to  admit  of  the  part  being  preserved  as  a pre- 
paration. Of  this  morbid  condition  of  the 
ovary,  which,  however,  may  possibly  be  can- 
cerous, I met  with  a striking  example  in  a 
case  of  sudden  death  occurring  in  the  seventh 
month  of  pregnancy.  Both  ovaries  were  of 
the  size  and  form  of  a bullock’s  kidney,  their 
natural  structure  was  entirely  destroyed,  and 
was  replaced  by  the  soft  substance  just  de- 
scribed. The  circumstance  that  both  ovaries 
were  thus  affected  renders  it  evident  that  the 
disease  could  not  have  existed  in  any  great 
degree  at  the  time  of  impregnation,  or  that  it 
certainly  must  have  been  then  limited  to  one 
organ. 

From  the  comparatively  scanty  materials 
extant  relating  to  ovarian  abscess  it  may  be 
concluded,  that  suppuration  may  either  com- 
mence at  separate  parts  of  the  parenchyma, 
forming  small  collections  of  matter,  which 
gradually  coalesce,  or  it  may  be  set  up  through- 
out the  whole  of  the  stroma  at  once.  In  these 
cases  the  parenchyma  of  the  ovary  is  gradually 
consumed,  and  the  organ  is  converted  into  a 
purulent  cyst.j*  Whilst  in  other  cases  the 
Graafian  follicle  appears  to  be  the  seat  of  the 
suppurative  action,  which  may  either  com- 
mence originally  in  the  walls  of  one  or  more 
follicles  constituting  circumscribed  abscesses 
of  moderate  size,  or  the  suppurative  stage  of 
inflammation  may  be  established  in  the  walls 
of  a follicle  already  considerably  enlarged,  and 
thus  an  ordinary  ovarian  cyst,  writh  simple 
transparent  contents,  may  be  gradually  con- 
verted into  an  abscess  of  enormous  magnitude. 

Cysts. — A complete  anatomical  description 
of  the  numerous  forms  of  cystic  disease  which 
affect  the  ovary  would  occupy  a far  larger 
space  than  the  limits  of  this  article  will  per- 
mit. On  this  account  the  more  important 
varieties  only  can  be  noticed.  These  are 
chiefly  Simple  cysts,  Compound  cysts,  Hy- 
datid cysts,  Demoid  cysts,  or  those  contain- 

*  The  Morbid  Anatomy  of  the  Human  Uterus 
and  its  Appendages,  p.  3. 

f Rokitansky,  Path.  Anat.  vol.  ii.  p.  331.  Syd. 
Soc.  edit. 


ing  fat,  hair,  teeth,  and  bones,  and  Colloid 
cysts. 

Simple  Cysts. — The  simple,  barren,  or  uni- 
locular ovarian  cysts  are  composed,  as  their 
name  implies,  of  a single  sac,  which,  accord- 
ing to  its  size,  occupies  the  interior  of  the 
ovary,  whilst  the  rest  of  the  organ  retains  its 
normal  condition  ; or  else  the  cyst,  by  en- 
larging, presses  aside  and  distends  the  paren- 
chyma and  tunics  of  the  ovary,  which  thus 
form  a common  boundary  to  the  sac,  or  the 
cyst,  having  originated  in  one  extremity  of  the 
ovary,  grows  at  the  expense  of  that  portion 
of  the  organ,  whilst  the  rest,  retaining  its 
natural  structure,  becomes  by  degrees  a mere 
appendage  of  the  sac,  and  may  be  seen  pro- 
jecting in  the  form  of  a small  button-like  pro- 
minence from  its  outer  surface. 

These  cysts  vary  in  size  from  that  of  a pea 
to  the  bulk  of  the  adult  head  ; they  rarely, 
however,  attain  the  latter  dimensions  without 
becoming  proliferous  or  multilocular,  and  they 
appear  never  to  acquire  as  single  cysts  the 
enormous  bulk  which  the  compound  cysts  not 
unfrequently  exhibit.  This  more  moderate 
size  of  the  single  cyst  is  less  frequently  pro- 
ductive of  those  adhesions  with  surrounding 
parts  which  the  pressure  of  the  larger  com- 
pound cysts  so  commonly  occasions.  Hence 
the  precise  locality  of  the  single  cyst,  and  its 
origin  in  the  substance  of  the  ovary,  can 
generally  be  determined  without  difficulty. 
The  distended  sac  is  found  hanging  as  an  ap- 
pendage to  the  ovarian  ligament,  whilst  the 
Fallopian  tube  is  often  seen  partly  spread  out 
over  its  surface,  one  of  the  fimbriae  being 
always  closely  adherent  to  the  sac,  and  con- 
ducting the  observer  infallibly  to  any  portion 
of  the  original  ovarian  structure  which  may 
have  remained  yet  unchanged. 

The  coats  of  these  cysts  vary  much  in  density 
and  thickness.  Those  of  the  single  kind  are 
more  uniform  throughout ; they  are  generally 
thickest  towards  the  base  or  seat  of  their  vas- 
cular supply.  Here  they  vary  in  thickness 
from  2///  to  \2'",  but  become  much  thinner  in 
other  parts,  so  as  at  times  to  be  nearly  trans- 
parent. The  outer  coat  always  consists  of 
peritoneum,  which  is  smooth  and  shining  upon 
its  surface,  except  when  adhesions  have  been 
formed  with  surrounding  parts,  or  when  fatal 
peritonitis  has  occurred,  as  from  bursting  of 
the  sac.  The  condition  of  this  coat  has  been 
already  described  under  the  head  of  morbid 
states  of  the  ovarian  tunics.  The  variations 
in  its  thickness  are  not  generally  so  consider- 
able as  materially  to  affect  the  bulk  of  the 
sac. 

The  middle  or  intermediate  coat  is  that  ge- 
nerally upon  which  the  greater  or  less  density 
of  the  cyst  wall  depends.  This  coat  is  usually 
of  a brownish-yellow  colour,  and  firm  fleshy 
texture.  It  is  with  difficulty  split  into  a 
number  of  rough-surfaced  lamince,  exhibiting 
to  the  naked  eye  a coarse  fibrous  arrangement 
of  their  constituent  parts,  which,  under  the 
microscope,  are  seen  to  consist  of  inelastic 
fibrous  tissue,  mingled  with  granules,  and 
undeveloped  fibre  cells  in  varying  proportions. 
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To  this  coat,  which  appears  to  retain  or  in- 
crease its  thickness  by  a perpetual  new  for- 
mation of  fibrous  tissue,  is  due  that  support 
and  resistance  to  the  pressure  of  the  in- 
creasing contents  of  the  sac,  which  prevents 
the  more  frequent  rupture  of  these  cysts.  And 
it  is  probable  that  when  the  latter  phenome- 
non occurs,  without  the  formation  of  previous 
adhesions,  followed  by  ulceration,  the  lacera- 
tion is  due  to  the  gradual  attenuation  of  the 
middle  wall  of  the  sac. 

Occasionally  portions  of  these  walls  are 
found  to  be  of  nearly  cartilaginous  hardness, 
so  that  the}'  can  with  difficulty  be  broken  up 
into  fragments  for  minute  examination.  Such 
portions  are  seen  under  the  microscope  to  be 
composed  almost  entirely  of  close-lying  fibres 
of  white  fibrous  tissue,  with  scarcely  a trace 
of  the  embryonic  fibres  and  granules,  which 
are  found  abundantly  in  the  walls  of  the  softer 
cysts,  and  of  the  normal  ovisac.  Other  por- 
tions of  these  cyst  walls,  still  more  dense, 
present  to  the  naked  eye,  as  well  as  under  the 
microscope,  all  the  characters  of  the  simpler 
forms  of  cartilage ; whilst  in  the  walls  of 
other  cysts  again  are  found  patches  of  ossific 
matter,  in  which  the  earthy  elements  of  bone 
are  aggregated  together,  (calcification)  but 
without  the  definite  arrangement  characteris- 
tic of  true  osseous  structures. 

Upon  and  in  the  substance  of  this  middle 
coat  ramify  numerous  arteries  and  veins,  some- 
times of  considerable  magnitude.  These  dis- 
tribute their  minute  branches  upon  the  inner 
surface  of  the  cyst,  where  they  occasionally 
present  a peculiar  straight  or  rectangular  ar- 
rangement. Doubtless  these  vessels  are  the 
carriers  of  those  enormous  collections  of  fluids 
which  accumulate  within  the  cysts,  and  upon 
their  arrangement,  as  well  as  upon  the  nature 
of  the  epithelial  lining  of  the  sac,  depends 
probably  the  character  of  the  fluids  secreted 
or  effused. 

Most  variable  is  the  condition  of  the  lining 
membrane  which  bounds  the  inner  surface  of 
the  cyst.  In  the  smaller  cysts  it  is  often  com- 
posed of  one  or  more  layers  of  simple  flat- 
tened epithelial  cells  ; the  remains,  perhaps, 
of  the  membrana  granulosa.  This  surface  may 
be  free,  or  to  it  may  adhere  fragments  of  blood 
clot,  degenerating  or  undergoing  fibrillation,  by 
which  the  sac,  when  small,  is  partly  filled. 
This  lining  of  epithelial  cells  is  often  seen  in 
a state  of  fatty  degeneration*,  and  similar 
cells  are  found  abundantly  scattered  among 
the  contents  of  the  sac. 

In  the  larger  and  older  cysts  the  membrane 
lining  the  sac  is  nearly  as  smooth  as  that  which 
covers  it  externally.  In  these  the  lining 
membrane  often  exhibits  but  little  vascularity, 
and  shows  small  traces  of  an  epithelial  cover- 
ing in  its  smoother  parts,  where  it  is  usually 
so  intimately  adherent  to  the  middle  walls,  as 
to  be  separable  from  the  latter  only  with  diffi- 
culty. Fragments  so  obtained  are  easily 
split  up,  and  are  seen  to  be  composed  of  deve- 
loped fibres  of  connective  tissue,  intermixed 

* Wedl,  Patholog.  Histol.  p.  461.  Syd.  Soc. 


with  fine  granules  and  a few  embryonic 
fibres. 

After  the  simple  cyst  has  arrived  at  a cer- 
tain period  of  its  growth,  and  generally  when 
it  equals  the  size  of  a large  orange,  it  begins 
to  exhibit  upon  its  inner  surface  patches,  more 
or  less  extensive,  of  rough  projections,  gra- 
nulations, or  vesicles,  which  will  be  described 
more  fully  under  another  section. 

Multiple  Cysts. — I have  employed  this  term 
to  designate  a variety  of  the  single  cyst  which 
might  be  confounded  with  the  compound  or 
proliferous  kind,  and  which  consists  merely  in 
an  aggregation  of  two  or  more  simple  cysts 
that  have  been  contemporaneous  in  their 
growth.  The  distinction  between  a mere  ag- 
gregation of  simple  cysts  and  the  growth  of 
a compound  one  has  been  carefully  drawn  by 
Rokitansky*,  and  has  been  also  illustrated  by 
Paget.f 

If  such  cysts  afe  observed  at  an  early 
period  of  their  growth,  they  may  be  seen  to 
occupy  different  portions  of  the  ovary  in  which 
they  arise  independently  of  each  other,  and 
having  distinct  portions  of  ovarian  stroma 
interposed  between  each.  They  have  at  first 
a round  or  oval  form,  but  “ as  they  all  enlarge 
together,  and  sometimes  by  the  wasting  of  their 
partition  walls  come  into  communication,  they 
are  flattened  by  reciprocal  pressure,  and  “ may 
at  length  look  like  a single  many- chambered 
cyst,  having  its  one  proper  wall  formed  by  the 
extended  fibrous  covering  of  the  ovary.  Many 
multilocular  cysts,  as  they  are  named,  are  only 
groups  of  close-packed  single  cysts ; though 
when  examined  in  late  periods  of  their  growth, 
and  especially  when  one  of  the  group  of  cysts 
enlarges  much  more  than  the  rest,  it  may  be 
difficult  to  distinguish  them  from  some  of  the 
proliferous  cysts. 

Figs.  392.  and  393.  serve  to  illustrate  the 
simple  and  the  multiple  cyst  respectively. 
Fig.  392.  has  been  described  at  p.  575,  where 
this  example  is  given  as  an  instance  of  hyper- 
trophy of  a Graafian  follicle  in  an  early  stage, 
forming  a simple  or  unilocular  cyst,  still 
hardly  contained  within  the  substance  of  the 
ovary.  It  will  be  seen  that  at  one  part  of  this 
preparation  the  wall  of  the  cyst  has  become 
blended  with  the  general  investments  of  the 
ovary  ; and  it  will  be  easily  understood  how, 
by  the  gradual  enlargement  of  the  cyst  in  this 
direction,  where  there  will  be  the  least  amount 
of  resistance  to  its  growth,  the  sac  may  at 
length  become  so  greatly  expanded  that  the 
remaining  healthy  portion  of  the  ovary  will 
appear  only  as  an  appendage  to  it,  or  may 
become  by  pressure  and  extension  altogether 
obliterated.  Fig.  393.,  taken  from  Dr.Hooper’s 
collection  J,  offers  a good  example  of  the  mul- 
tiple cyst.  It  is  composed  of  a mere  aggre- 
gation of  simple  or  unilocular  cysts,  which, 
by  coincident  enlargement,  have  come  at  length 
to  fill  the  entire  ovary,  causing  considerable 
increase  in  bulk  of  that  organ.  From  the 
right  ovary  ( a ) a portion  has  been  removed 

* Loc.  cit.  p.  332. 

f Lectures  on  Surgical  Pathol.  Yol.  ii.  p.  56. 

i Morbid  Anatomy  of  the  Human  Uterus, 
p p 2 
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exhibiting  a section  of  several  simple  cysts  of  organ  being  still  unopened,  and  exhibiting 
nearly  equal  size  ; whilst  the  left  ovary  ( b ) numerous  small  sacculi  which  have  here  begun 
shows  a similar  alteration  of  texture,  the  to  project  above  the  surface. 


Fig.  393. 


a,  right  ovary,  exhibiting  numerous  unilocular  cysts,  consisting  of  enlarged  Graafian  vesicles;  b 
left  ovary  similarly  affected,  but  unopened;  c,  uterus.  ( After  Hooper.') 


Multilocular , Compound , or  Proliferous  Cysts. 
— In  these  a second,  or,  it  rnay  be,  a third, 
order  of  smaller  cysts  are  developed,  within 
or  upon  the  walls  of  a larger  or  parent  sac. 
From  these  walls  the  secondary  cysts,  at  a 
comparatively  early  period  of  their  growth, 
are  seen  projecting  inwardly  in  hemispherical 
form,  arranged  along  the  parietes  of  the  sac, 
from  which  they  commonly  spring  by  broad 


bases.  These  secondary  cysts  are  invariably 
and  permanently  attached  to  and  continuous 
with  the  walls  of  the  superior  cyst.  They 
are  covered  by  a continuation  of  the  same 
membrane  which  lines  the  principal  sac,  and 
which  is  reflected  over  them  in  the  same  man- 
ner that  the  heart  is  invested  by  the  reflected 
pericardium,  or  the  testis  by  the  tunica  va- 
ginalis.* 


Fig.  394. 


The  left  ovary  distended  into  one  large  cyst,  into  the  interior  of  which  project  ?iumerous  smaller  cysts  of  a 
secondary  order.  To  the  right  of  the  figure  is  the  uterus.  (Ad  Nat.) 


Hodgkin,  Lectures  on  Serous  and  Mucous  Membranes.  Leet.  viii. 
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The  growth  of  these  secondary  cysts  with 
broad  bases,  of  which  a good  example  is  ex- 
hibited in  Jig.  394.,  is  often  very  irregular,  so 
that  one  or  more  of  them  enlarging  with 
greater  rapidity  than  the  rest,  encroach  upon 
the  cavity  of  the  containing  cyst,  and  fill  it 
more  or  less  completely.  This  rapid  enlarge- 
ment of  the  secondary  cysts  also  occasionally 
causes  rupture  of  their  walls  and  the  escape  of 
their  contained  fluids  into  the  parent  cyst, 
followed  by  the  unrepressed  growth  of  the 
secondary  or  tertiary  cysts  which  arise  from 
its  surface. 

After  the  appearance  of  a tertiary  order  of 
cyst  within  the  secondary  ones,  their  growth 
occasions  so  much  disturbance  of  the  even 
outlines  of  the  walls  in  which  they  originate, 
that  it  is  often  difficult  to  trace  the  order  and 
manner  of  enlargement  of  the  different  series. 
Nevertheless,  with  care,  these  may  be  often 
made  out  even  in  the  complex  forms,  of  which 
Jig.  395.  furnishes  an  example.  Here  is  re- 
presented a small  portion  only  of  an  enor- 
mously enlarged  ovary,  consisting  of  a primary 
or  principal  sac,  the  greater  part  of  which  has 
been  cut  away,  so  as  to  leave  a part  of  its  walls 
visible  at  a,a,a,  and  of  a more  solid  basis 
which  was  made  up  of  numerous  secondary 

Fig.  395. 


Compound  or  proliferus  ovarian  cyst.  ( Ad  Nat.') 

a,  a,  a,  divided  walls  of  the  principal  single  cyst ; 
b,  small  simple  cyst ; c,  c,  two  masses  of  compound 
secondary  cysts,  containing  many  of  a tertiary 
order. 

and  tertiary  cysts.  Both  of  these  orders  may 
be  traced  in  this  example.  At  a,  a,  a are  seen 
the  divided  walls  of  the  original  parent  cyst, 


whilst  springing  from  these  walls  at  b is  a single 
secondary  cyst,  and  at  c}  c are  two  groups  of 
similar  cysts  aggregated  in  masses.  The  lat- 
ter are,  however,  examples  of  compound  se- 
condary cysts,  for  in  the  interior  of  each  is 
contained  a series  of  a tertiary  order,  which 
are  so  numerous  as  to  fill  completely  the 
secondary  sacculi.  By  Lebert  it  is  deemed 
to  be  still  an  open  question  whether  these 
cysts,  which  apparently  spring  from  the  in- 
terior of  the  main  sac,  as  represented  in  Jigs. 
394.  and  395.,  are  altogether  new  formations, 
or  whether  they  were  not  originally  in  part 
developed,  and  by  force  of  pressure,  arising 
from  contiguity  of  situation,  have  penetrated 
and  at  length  grown  within  the  principal 
cyst,  into  the  interior  of  which,  in  this  view, 
therefore,  they  would  form  a species  of  hernia. 

Dr.  Hodgkin  *,  whose  elaborate  descrip- 
tions of  ovarian  cysts  has  made  known  all  the 
principal  varieties  of  form  which  they  assume, 
distinguishes  from  the  broad-based  cysts,  al- 
ready noticed,  those  which  arise  by  narrow 
or  slender  peduncles.  These  sometimes  grow 
from  the  walls  of  the  principal  cyst,  and,  in- 
deed, in  almost  all  cases  which  I have  exa- 
mined, after  the  sac  has  attained  a certain  size, 
patches  of  these  pedunculated  sacculi  may  be 
observed  scattered  over  the  interior  in  various 
places,  but  they  are  more  constantly  observed 
growing  from  the  interior  of  the  secondary 
cyst.  These  little  sacculi  appear  at  first  in 
scattered  patches,  under  the  form  of  little 
round  grains,  thickly  covering  the  lining  mem- 
brane which  they  raise  above  them,  and  so 
closely  set  that  two  or  three  hundred  may 
sometimes  be  counted  in  the  space  of  a square 
inch.  When  these  elongate,  mutual  pressure 
causes  them  to  assume  a filamentous  condition  ; 
but  when  greater  freedom  of  growth  is  enjoyed, 
their  extremities  commonly  dilate  into  little 
pouches,  or  buds  of  another  order  sprout  from 
the  sides  and  extremities  of  the  original 
growths,  and  convert  them  into  a multitude  of 
little  dendritic  processes  which  roughen  the 
inner  surface  of  the  larger  cysts,  or  fill  more 
or  less  completely  the  cavities  of  the  smaller 
ones. 

If  a section  be  made  of  these  dendritic 
processes,  they  are  seen  usually  to  be  solid  at 
their  base,  the  white  fibrous  tissue  of  the 
parent  cyst  wall,  from  which  they  spring,  being 
easily  traced  into  their  stems  and  branches. 
But  at  their  extremities  they  become  dilated 
into  little  pouches  filled  with  fluid,  similar  to 
the  little  pediculated  cysts,  with  which  they 
are  abundantly  intermixed.  These  little  cysts 
and  processes  are  covered  by  epithelium,  and 
it  is  probable  that  they  are  the  active  agents 
in  the  elimination  of  the  various  fluids  by  which 
the  ovarian  cysts,  of  whatever  order,  are  com- 
monly filled.  These  minute  processes  and 
vesicles,  so  abundantly  found  on  the  walls  of 
endogenous  cysts,  are  represented  in  Jig.  396., 
which  exhibits  a portion  of  a proliferous  cyst 
of  the  natural  size,  covered  by  them  on  its 
inner  surface. 

* Loc.  citat.  and  Med.  Chir.  Trans.  Yol.  xv.  pt.  ii. 
p p 3 
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Fig.  396. 


Part  of  the  thick  laminated  wall  of  an  ovarian  cyst, 
covered  on  its  inner  surface  with  pyriform  vesicles. 
(After  Paget. ) 

The  Contents  of  Ovarian  Cysts , — No  cystic 
formations  in  any  part  of  the  body  present 
such  a variety  of  contents  as  those  which  are 
found  in  the  ovary.  These  vary  in  every  de- 
gree of  consistence,  from  the  thinnest  fluids 
to  the  hardest  substances,  such  as  teeth  and 
bones.  They  may  be  subdivided  according  to 
their  densities  and  different  degrees  of  organi- 
sation. And  first  may  be  considered  : — 

The  Fluid  Contents  of  Cysts. — The  thinnest 
fluids  are  usually  obtained  from  unilocular 
cysts,  which  have  not  been  previously  tapped. 
The  fluid  so  procured  is  commonly  of  a pale 
straw  colour,  and  resembles  in  general  charac- 
ter the  ordinary  fluid  of  ascites.  It  is  to 
these  cases  that  the  term  “ encysted  ovarian 
dropsy  ” is  most  commonly  applied.  The 
contents  of  multilocular  cysts  are  often  less 
fluent,  presenting  every  variety  of  consistence 
from  a thin  gelatinous  fluid  to  one  of  the 
density  of  white  of  egg,  of  honey,  of  thin 
size,  or  of  soft  glue.  In  the  latter  cases  the 
tenacity  of  the  fluid  is  often  so  great  that  it 
may  be  drawn  out  into  long  strings,  and  it  is 
only  in  this  way  that  it  can  be  extracted 
through  the  canula.  All  these  varieties,  which 
commonly  retain  more  or  less  transparency, 
may  be  found  enclosed  in  different  cysts  within 
one  common  investment. 

In  other  cases  the  contents,  while  retaining 
their  fluidity,  are  rendered  turbid  or  are  thick- 
ened by  the  admixture  of  pus  or  of  blood  in 
various  degrees.  Thus  are  produced  the 
yellow  and  green  hues  as  well  as  the  red, 
reddish-brown,  and  dark  coffee-ground  colours 
which  these  fluids  often  present ; the  turbid 


5 APPENDAGES. 

yellow  and  green  colours  being  generally 
caused  by  the  presence  of  pus,  the  bright  red 
by  the  admixture  of  recent  blood,  and  the 
dark  brown  or  coffee-ground  hue  sometimes 
by  the  addition  of  blood  which  has  been 
effused  long  enough  to  have  undergone  putre- 
faction, although  the  brown  colour  is  not  al- 
ways due  to  this  cause.  Scales  of  cholesterine 
are  also  found  intermixed  with  those  fluids, 
and  in  the  smaller  cysts  especially,  as  already 
stated,  recent  blood  or  the  blood  clot  under- 
going fibrillation,  or  breaking  down  by  putre- 
faction, may  be  frequently  noticed. 

The  repeated  withdrawal  of  the  contents  of 
ovarian  cysts  affords  the  opportunity  of  ob- 
serving that  the  fluid  contained  in  the  same 
sac  often  undergoes  a material  change  in  its 
composition.  Thus,  that  which  is  obtained  by 
a first  tapping  is  often  of  the  thin  straw-co- 
loured variety,  whilst  that  which  results  from 
subsequent  operations  has  more  frequently  the 
turbid  muddy  or  coffee-ground  character  last 
described.  This  can  be  explained  in  two  ways  : 
the  first,  by  observing  that  in  multilocular  cases 
there  is  sometimes  a natural  communication 
between  the  walls  of  the  containing  and  the 
contained  cysts,  or  an  artificial  communication 
may  be  established  by  spontaneous  rupture, 
or  by  the  trocar  penetrating  through  two 
cysts,  and  thus  the  smaller  will  act  as  tribu- 
taries to  the  larger  sac,  and  pour  their  varied 
contents  into  it ; or  secondly,  inflammation 
or  ulceration  may  be  set  up  in  the  walls  of  a 
cyst  which  has  been  punctured,  or  the  intro- 
duction of  air,  or  of  blood  flowing  into  the 
cyst  from  vessels  wounded  during  the  opera- 
tion may  so  modify  the  contents  as  to  account 
for  those  successive  alterations  in  the  fluid 
which  are  very  commonly  observed.  In  the 
case  of  cysts  containing  pus,  rough  patches, 
apparently  of  ulceration,  have  been  observed 
upon  their  internal  walls. 

Quantity  of  Fluids  and  Rate  of  Effusion. — 
The  structure  and  situation  of  the  ovary  per- 
mit this  organ  to  suffer  a degree  of  distension 
which  is  rarely  or  never  equalled  in  other 
parts.  Probably  the  only  limit  to  the  increase 
in  size  of  the  morbid  ovary,  after  it  has  risen 
out  of  the  pelvis  into  the  abdomen,  is  occa- 
sioned by  the  pressure  which  the  spine,  dia- 
phragm, and  abdominal  walls  exercise  upon 
the  cyst  ; for  the  parietes  of  an  ovarian  cyst 
appear  in  most  cases  to  possess  an  unlimited 
capability  of  multiplying  the  fibrous  element 
of  which  they  are  principally  composed,  whilst 
the  power  of  rapidly  replacing  the  fluid  after 
their  contents  have  been  drawn  off,  proves 
both  the  unrestricted  capability  of  secretion 
inherent  in  the  cyst  walls,  and  at  the  same 
time  the  influence  which  pressure  exerts  in 
keeping  that  secretion  for  a time  within  cer- 
tain limits.  Numerous  examples  might  be 
quoted  in  illustration  of  the  immense  power 
of  growth  and  secretion  of  fluid  possessed  by 
ovarian  cysts.  ImhofF*  records  a case  in 
which  the  right  ovary  contained  42  lbs.  of 
fluid.  Duretf  met  with  50  pints  of  water  in 

* Acta  Helvetica,  vol.  i.,  App.  p.  1. 

f Mem.  de  l’Acad.  de  Chir.  t.  ii.  p.  457. 
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a single  ovarian  cyst.  And  in  the  London 
Medical  and  Physical  Journal  (Aug.  1815) 
the  particulars  of  a case  are  given  in  which 
the  right  ovary  weighed  nearly  52  lbs.  But 
these  are  moderate  examples  compared  with 
some  of  still  larger  growth.  Camper*  relates 
a case  in  which  about  80  lbs.  of  serum  were 
contained  in  the  left  ovary  ; and  Douglas  also 
one  in  which  the  left  ovary  held  70  lbs.,  besides 
a considerable  collection  of  fluid  in  the  pleura 
and  pericardium,  f 

These  enormous  collections  of  fluid  are  ge- 
nerally limited  to  the  ovary  of  one  side,  though 
both  organs  may  be  coincidently  affected,  as 
in  the  example  given  by  W.  E.  L.  Muller  J, 
who  found  in  the  body  of  a woman,  aged  36, 
in  the  two  ovaries  together  140  lbs.  of  fluid. 
In  what  proportion  either  or  both  of  the  ova- 
ries are  affected  by  ovarian  dropsy  may  be 
seen  by  reference  to  the  tables  of  Safford  Lee 
and  Chereau.  The  former  shows  the  right 
ovary  affected  50  times,  the  left  35,  and  both 
together  8 times.  The  latter  gives  100  ex- 
amples of  the  right,  78  of  the  left,  and  28  of 
both  sides. 

Notwithstanding  the  large  amount  of  fluid 
which  may  collect  within  the  distended  ovary 
as  shown  in  the  foregoing  examples,  these  yet 
serve  to  give  but  a feeble  notion  of  the  enor- 
mous quantities  which  may  be  effused  from  the 
walls  of  an  ovarian  cyst  in  the  course  of  a 
lifetime,  or  even  of  a few  years,  when  the 
contents  are  removed  from  time  to  time,  and 
are  allowed  to  ^accumulate.  Pagenstecher § 
removed,  in  35  operations,  1132  lbs.  of  fluid, 
without  reckoning  what  escaped  by  allowing 
the  canula  to  remain.  Dr.  Mead’s  patient 
was  tapped  67  times  in  five  and  a half  years, 
and  lost  1920  pints.  Ford  |j  punctured  the 
ovary  49  times,  and  removed  in  all  2786  pints 


of  fluid.  Heidrich  * in  eight  years  punctured 
299  times,  and  removed  3289  Berlin  quarts 
(Berl.  Maass),  equal  to  9867  med.  pounds,  the 
death  of  the  woman  occurring  at  the  age  of  43. 
And  in  the  celebrated  case  of  Mr.  Martineau, 
of  Norwich,  in  the  course  of  twenty-five  years 
the  patient  lost  by  tapping,  in  80  operations, 
6631  pints,  equal  to  13  hogsheads  of  fluid. 

Composition  of  the  Fluids  contained  in  Ovarian 
Cysts. — Although  these  fluids  usually  coagu- 
late freely  in  a greater  or  less  degree  on  the 
addition  of  heat  or  nitric  acid,  the  proportion 
of  free  albumen  which  they  contain  is  usually 
considerably  less  than  is  found  in  the  serum  of 
blood;  they  contain,  however,  a larger  quantity 
in  combination  with  soda  than  is  found  in  that 
fluid.  According  to  the  analysis  of  Dr.  Owen 
Rees,  who  has  examined  several  specimens  of 
ovarian  fluids,  their  chief  characteristics  are, 
a considerable  excess  of  water  and  of  extrac- 
tives, and  a deficiency  of  albumen  as  compared 
with  the  serum  of  blood.  To  the  presence  of 
a large  quantity  of  extractives,  particularly  the 
albumen  combined  with  soda.  Dr.  Rees  attri- 
butes that  peculiar  tenacious  mucoid  character 
which  these  fluids  so  commonly  possess.  This 
is  always  in  relation  to  the  nature  of  the  solid 
ingredients,  and  is  quite  independent  of  any 
peculiar  proportions  of  water,  to  which  at  first 
it  might  be  supposed  to  be  due.  Again,  the 
alkaline  salts  obtained  from  ovarian  fluids  dif- 
fer from  those  of  blood  in  not  containing  any 
phosphate  which  can  be  recognised  even  as  a 
trace,  unless  experiments  be  made  upon  large 
quantities  for  the  express  purpose  of  detect- 
ing that  substance. 

The  following  table  -}*,  by  Dr.  O.  Rees,  gives 
the  results  of  the  analysis  of  four  fluids  drawn 
from  secondary  cysts  of  an  ovarian  tumour, 
compared  with  an  analysis  of  the  serum  of  blood. 


No.  1. 

Clear,  light 
straw- 
coloured 
Alkaline. 

Sp. G.  1017. 

No.  2. 

Dark- 

coloured 

muddy 

neutral. 

Sp. G.1017. 

No.  3. 

Approaching 
in  character 
to  white  of 
egg, 

Alkaline. 

No.  4. 

Clear  straw- 
coloured, 
containing 
flakes  of  a 
pearly  scaly- 
looking 
substance. 

Analysis  of 
the  Serum 
of  the 
Blood  for 
comparison 

Water  - 

190/9 

190-70 

195-2 

187-7 

181-2 

Albumen  with  traces  of  fatty  matter 

4 1 

4-25 

1-8 

7-6 

16-5 

Albumen  existing  in  solution  as  Albu- 

\  3-7 

3-62 

1-1 

0-4 

minate  of  Soda  - 

4 ** 

Alkaline  Chloride,  and  Sulphate,  with 

) 

4-0 

Carbonate  of  Soda,  from  decomposed 

y 0*8 

0-78 

1-2 

1-6*S 

Albuminate  - 

J 

Extractive,  soluble  in  water  and  alcohol 

0-4 

0-45 

0-5 

0-5 

0'3 

Chloride  of  Sodium  with  Carbonate,  from 

decomposed  lactate  of  Alcoholic  Ex- 

0*1 

0-20 

0-2 

0-2 

tract  ----- 

200 

200 

200 

200 

200 

* Sammlung,  bd.  xvi.  s.  562.  * Dissert,  sistens  Casum  Memorabilem,  Berol. 

f Those  who  are  curious  in  these  cases  will  find  1825. 
instances  referred  to  by  Meissner  (Die  Frauenzim-  f From  a valuable  paper  on  Tumours  of  the  Ovary, 
merkrankheiten,  Band  ii.),  in  which  a single  ovary  by  Dr.  Bright,  in  the  Guy’s  Hospital  Reports,  vol. 
is  said  to  have  weighed  100,  120,  and  150  lbs.  re-  iii.  p.  204. 

spectively.  . J The  whole  of  the  Alkaline  Salts  are  estimated 

X B.  v.  Siebold’s  Sammlung,  1812,  iii.  Bd.  together  in  the  analysis  of  serum  as  indicated  by 

§ Y.  Siebold’s  J ourn.  fur  Geburtsh,  b.  vii.  St.  i.s.  93.  the  line. 

|1  Medical  Communications,  vol.  ii.  1790. 


P p 4 


584 


UTERUS  AND  ITS  APPENDAGES. 


So  far,  therefore,  as  these  analyses  may  be 
taken  to  represent  the  ordinary  composition 
of  the  more  fluid  contents  of  ovarian  cvsts,  it 
may  be  concluded  that  the  action  performed 
in  these  cases  by  the  walls  of  the  cyst  is  the 
separation  from  the  blood  chiefly  of  the  watery 
and  saline  ingredients,  with  the  exception  of 
alkaline  phosphates,  whilst  the  albumen  is  only 
in  part  removed,  and  none  of  the  fibrine. 

Examined  by  the  microscope,  the  more 
fluid  contents  of  ovarian  cysts  frequently  ex- 
hibit flocculi,  composed  of  patches  of  epi- 
thelium, more  or  less  united  together  by  gra- 
nular matter.  When  gelatinif'orm  they  often 
contain  faint  oval  corpuscles,  or  a few  primi- 
tive corpuscles.  Occasionally  an  opalescent 
or  opaque  creamy  appearance  is  communicated 
to  the  jelly  by  the  formation  of  pus  corpuscles 
or  minute  granules,  and  sometimes  the  con- 
tents are  wholly  filamentous,  and  mixed  with 
granular  cells  and  other  products  of  inflam- 
mation. This  jelly-like  matter,  when  consist- 
ent, presents  all  the  characters  of  coagulated 
liquor  sanguinis , which  has  not  yet  passed  into 
organisation.  Acetic  acid  develops  in  it,  or 
causes  to  be  precipitated  a white  membrane 
having  all  the  characters  of  fibrous  tissue. 
Frequently  granules,  cells,  and  filaments  may 
be  observed  in  it  in  various  stages,  as  is  the 
case  with  recent  exudations  from  the  serous 
membranes,  or  in  other  simple  forms  of  hya- 
line blastema.* 

Hydatids  contained  in  Ovarian  Cysts.  — A 
very  perfect  example  of  this  rare  affection 
of  the  ovary  (originally  in  the  possession  of 
Dr.  Hooper)  is  contained  in  the  Pathological 
Museum  of  King’s  College.  It  is  the  largest 
specimen  of  ovarian  disease  in  that  collection, 
and  consists  of  an  immense  aggregation  of 
compound  thin-walled  cysts,  of  the  second 
and  third  order,  many  of  the  latter  being 
stuffed  full  of  hydatids.  Several  of  these 
have  fallen  out  of  the  cysts,  and  lie  loosely  at 
the  bottom  of  the  glass.  They  are  of  the  form 
and  average  size  of  pigeons’  eggs,  and  possess 
the  usual  characteristics  of  Acephalocysts. 
(Barren  echinococcus  vesicles  ?)  Compara- 
tively few  cases  of  this  form  of  ovarian  disease 
are  on  record. 

The  solid  Contents  of  Ovarian  Cysts. — These 
consist  of  fatty  matter,  hair,  teeth,  and  bones. 
Cysts  containing  such  materials  are  termed 
dermoid  cysts.  They  rarely  grow  with  the 
rapidity,  or  attain  the  enormous  bulk  com- 
monly observed  in  those  with  fluid  or  hydatid 
contents.  That  such  cysts  may,  however, 
sometimes  equal  in  size  those  of  a more  sim- 
ple character,  is  shown  by  a remarkable  ex- 
ample described  by  Blumenbach.f  A girl 
aged  17  had  a swelling  of  the  left  ovary,  which 
after  21  years’  growth  measured  four  ells  in 
circumference,  and  reached  below  the  knees. 
Death  occurred  at  the  age  of  38,  when  the 
sac  of  the  ovary  alone  weighed  14  lbs.,  and 
contained  also  40  lbs.  of  a thick,  fatty,  honey- 
like substance,  mixed  with  short  and  long 

* Dr.  J.  H.  Bennett  on  Encysted  Tumours  of  the 
Ovary  and  Pelyis,  Edin.  Med.  and  Surg.  Journ.  No. 
167. 

f Medicin.  Biblioth.  bd.  i.  s.  152. 


hairs,  some  two  feet  in  length,  and  matted 
together  in  locks.  Besides  these  the  sac  con- 
tained several  irregular  portions  of  bone,  some 
of  large  size.  In  one  of  these  were  fixed  six 
molars  and  one  incisor  tooth,  completely 
formed.  The  inner  surface  of  the  sac  was 
beset  with  short  hairs. 

The  composition  of  these  cysts,  and  espe- 
cially of  their  lining  membrane,  will  in  a great 
measure  account  for  the  differences  which  are 
observable  in  their  progress  and  mode  of 
growth.  The  dropsical  cysts  are  closely  allied 
in  their  nature  to  serous  membranes,  and,  like 
these  in  a morbid  condition,  they  possess  the 
power  of  separating  and  collecting  into  their 
cavities  the  thinner  constituents  of  the  blood. 
And  as  the  only  apparent  limit  to  this  process 
is  the  resistance  offered  by  the  walls  of  the 
sac,  and  the  parts  external  to  them,  so  the 
distensibility  of  these,  and  the  capacity  of  the 
walls  of  the  cyst  to  meet  the  increasing  pres- 
sure by  a correlative  hypertrophy  of  its  tis- 
sues, will  determine  the  form,  size,  and  general 
condition  of  the  tumour.  But  the  non-malig- 
nant  cysts,  whose  contents  are  of  a more  solid 
nature,  and  possess  a higher  organisation,  are 
tegumentary  in  their  character.  Their  con- 
tents are  chiefly  tegumental  products,  which, 
once  formed,  have  attained  the  limit  of  their 
growth.  Such  cysts,  therefore,  are  more  sta- 
tionary in  their  character;  or  if  occasionally 
they  approach  in  bulk  the  watery  cysts,  as  in 
the  example  just  quoted,  this  arises  mainly 
from  the  addition  of  a fluid  secretion,  and 
the  necessity  for  circumscribing  it  by  hyper- 
trophy of  the  walls.  But  more  often  the 
cysts  with  solid  contents,  if  they  do  not  re- 
main passive,  contract  adhesions  with  sur- 
rounding viscera,  and  by  the  aid  of  fistulous 
openings  discharge  their  harder  parts,  such 
as  bones,  through  the  nearest  natural  orifice. 

The  tegumentary  character  of  these  cysts 
has  been  clearly  shown  by  Cruveilhier*,  Kohl- 
rauschf,  Lebertj,  and  Paget. § “Upon  their 
inner  surface  is  produced  a growth  of  skin, 
with  its  layer  of  cutis,  subcutaneous  fat,  epi- 
dermis, and  all  the  minute  appended  organs  of 
the  proper  hairy  integument  of  the  body ; ” 
whence  the  term  “ dermoid  cysts.”  It  is  pos- 
sible that  at  the  commencement  of  their  for- 
mation such  cysts  may  have  a general  tegu- 
mentary lining,  a part  or  the  whole  of  which 
may  afterwards  become  obliterated.  For  in  the 
condition  in  which  they  generally  come  under 
our  notice,  the  tegumentary  structure  is  con- 
fined to  patches  of  the  lining  membrane,  while 
in  many  the  hair  is  found  entirely  detached 
and  lying  in  the  form  of  a loose  ball  in  the 
centre  of  a smooth-walled  sac. 

Sebaceous  and  Sudoriparous  Glands  have 
been  shown  by  Kohlrausch  and  Heschl  to  be 
present  in  these  cysts,  where  they  have  the 
same  general  arrangement  as  in  the  skin 
Q^.397.c). 

Fatty  Matter.  — This  occurs  under  two 
forms  : first,  as  a loose  granular  fatty  sub- 

* Anat.  Pathol,  tom.  i.  livr.  xviii. 

t Muller’s  Arcliiv.  1843,  p.  365. 

j Traite  d’Anat.  Pathol. 

§ Lectures,  vol.  ii.  p.  83. 
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stance,  of  the  consistence  and  aspect  of  lard 
or  butter,  in  the  midst  of  which  are  imbedded 
those  coils  of  loose  hair  with  which  it  is 
usually  associated  (fig.  397.  d ).  This  fatty 
material  is  of  a white  or  yellowish  hue,  and 
is  commonly  inodorous,  but  sometimes  it  ex- 
hales an  intolerably  fetid  odour,  especially  in 
those  cases  where  air  has  been  admitted  into 
the  sac,  and  partial  decomposition  has  taken 
place,  or  where  foetid  pus  has  been  formed 
within  the  cyst.  The  second  condition  under 
which  fat  is  found  is  that  of  masses  \ — \"  in 
thickness,  lying  beneath  the  general  lining  of 
the  sac,  which  is  protruded  before  them,  caus- 
ing irregular  elevations  into  the  interior  of 
the  cyst  (fig.  397.  a).  These  present  the 
ordinary  character  of  adipose  tissue,  but  pos- 
sess a smaller  proportion  than  usual  of  the 
cellular  element. 

Hair  is  found  in  ovarian  cysts  also  under 
two  forms,  either  still  attached  to  the  walls 
or  lying  in  loose  tangled  coils  in  the  centre  of 
the  cavity.  Those  attached  to  the  walls  are 
seen  to  spring  from  follicles,  which  may  be 
scattered  evenly  over  the  cyst  wall,  in  which 
case  the  hairs  are  usually  short,  or  they  may 
arise  from  a group  of  hair  follicles,  closely  set, 
and  imbedded  in  a substance  clearly  possess- 
ing the  characters  of  ordinary  skin.  In  the 
latter  case  the  portions  of  integument  from 
which  they  spring  are  generally  elevated  upon 
a mass  of  subcutaneous  fat,  as  just  described, 
and  the  hairs,  which  are  well  nourished  and 
long,  form  at  their  free  ends  a tangled  coil, 
intermingled  with  the  loose  fat  already  men- 
tioned (Jig.  397.).  In  these  cases  the  hair 
often  attains  to  a considerable  length  ; it  is 
fine  and  smooth,  and  resembles  the  long  hair 
of  the  back  of  the  head,  exceeding  sometimes 
in  length  two  feet.  The  colour  of  the  hair  is 
usually  red,  dark  brown,  or  black  ; it  bears  no 
resemblance  to  the  hair  of  the  individual  in 
whom  it  occurs.  Thus,  in  the  case  of  an 
ovarian  cyst  occurring  in  a negress,  Andrai 
observed  numerous  hairs  differing  essentially 
from  the  woolly  hair  of  the  head  ; they  were 
soft,  smooth,  red,  or  blonde,  and  some  were 
silvery,  like  the  hair  of  children  of  white  races. 

The  loose  hairs  may  be  easily  detached  by 
maceration  in  turpentine  or  ether,  from  the 
mass  of  fatty  substance  in  which  they  are 
entangled.  They  are  then  sometimes  seen  to 
be  destitute  of  bulbs.  They  are  usually  more 
crisp  and  shorter  than  the  attached  hairs,  ex- 
cept when  the  latter  occur  singly. 

Teeth  are  very  commonly  found  associated 
with  hair  and  fat.  These  may  possess  the 
perfect  character  of  incisor  canine  or  molar 
teeth,  but  more  frequently  the  resemblance  is 
only  general,  and  a more  accurate  examination 
discovers  in  them  some  imperfection  of  form. 
The  resemblance  is  sometimes  greatest  to  the 
deciduous,  and  sometimes  to  the  permanent 
set.  In  the  less  perfect  forms  the  crowns  only 
are  developed,  the  roots  being  deficient.  But 
in  most  cases  the  intimate  texture  of  the  tooth 
differs  in  no  respect  from  the  ordinary  dental 
structure.* 

* This  is  illustrated  by  Plate  124.  of  Professor 


585 

Ovarian  teeth  are  generally  found  associated 
with  portions  of  irregular-shaped  bone,  in 
which  they  are  often  imbedded.  They  may, 
however,  be  attached  to  the  tegumentary  lining 
of  the  cyst  walls,  and  more  rarely  they  have 
been  found  connected  to  portions  of  cartilage. 

Bone. — The  bones  found  within  ovarian 
cysts  differ  from  the  ossified  portions  occa- 
sionally observed  in  the  cyst  in  this  respect, 
that,  while  the  latter  consist  of  merely 
crystalline  or  amorphous  aggregations  of 
earthy  matter,  the  former,  although  irregular 
in  shape,  yet  exhibit  a true  osseous  structure, 
in  which  may  be  readily  detected  the  usual 
arrangement  of  concentric  lamellae,  Haversian 
canals,  lacunae  and  canaliculi.  Such  bones 
often  bear  a sufficient  resemblance  to  frag- 
ments of  jaws  and  vertebrae  to  admit  of  a 
general  comparison  with  those  parts  of  the 
skeleton  ; but  well-shaped  and  perfect  bones 
are  not  found,  except  in  cysts  of  whose  nature 
and  origin  some  doubts  at  least  may  be  enter- 
tained. 

In  fig.  397.  are  represented  several  of  the 
solid  structures  commonly  found  in  an  ovarian 
cyst.  A long  coil  of  tangled  hair,  mixed 
with  lardaceous  matter,  is  seen  springing  Irom 
a portion  of  the  cyst  wall  at  a part  which  is 
lined  by  common  integument.  Here  many 


Fig.  397 


Ovarian  cyst  containing  hair,  loose  fatty  matter,  adi- 
pose tissue,  sebaceous  glands , and  hair  follicles. 
(After  Cruveilhier.') 


hair  follicles  are  observed,  some  being  empty, 
and  others  containing  short  hairs.  The  parts 


Owen’s  “ Odontography,”  exhibiting  the  microscopic 
structure  of  a tooth,  from  an  ovarian  cyst  in  my 
collection.  Five  other  teeth  were  contained  in  thi3 
cyst,  together  with  a portion  of  tegumental  struc- 
ture, subcutaneous  fat,  bone,  and  hair. 
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of  the  cyst  covered  by  integument  are  seen  to 
be  elevated,  and  it  is  in  the  substance  of  and 
beneath  such  elevations  that  the  fatty  tissue 
and  bones  are  usually  found  imbedded,  whilst 
the  teeth  have  only  their  roots  concealed,  their 
crowns  projecting  free  above  the  surface. 

Origin  of  the  Solid  Contents  of  Ovarian  Cysts. 
— It  has  been  conjectured  that  these  are  ex- 
amples of  the  “ foetus  in  foetu,”  or  that  such 
remains  may  be  the  product  of  an  imperfect 
ovarian  conception.  To  the  former  of  these 
suppositions,  viz.,  that  such  formations  result 
from  a cohesion  or  intus-susception  of  two  or 
more  germs,  coincidently  impregnated,  but  of 
which  one  only  has  been  perfectly  developed, 
it  may  be  objected  that  this  view  fails  altoge- 
ther to  explain  the  circumstance  that  their 
formation  occurs  far  more  frequently  in  the 
ovary  than  in  any  other  part  of  the  body  ; nor 
does  it  account  for  the  fact  that  here  a parti- 
cular class  of  structures  only  is  developed, 
whilst  in  the  case  of  penetration  of  germs  one 
within  the  other,  various  portions  of  a second 
foetus,  more  or  less  completely  formed,  and  by 
no  means  limited  to  a certain  class  of  struc- 
tures, are  found  within  the  body  of  the  first. 

The  explanation  that  these  are  examples  of 
extra-uterine  gestation  of  the  ovarian  kind 
is  equally  unsatisfactory  ; for  even  if  the  pos- 
sibility of  such  a form  of  gestation  be  ceded,  the 
fact  alone  that  hair,  teeth,  and  even  bones,  con- 
tained in  cysts  of  the  kind  under  consideration, 
are  never  found  associated  with  the  smallest 
trace  of  the  membranes  peculiar  to  the  ovum, 
would  be  fatal  to  this  view.  But  it  can  be  shown 
further  that  such  structures  are  observed  in 
cases  where  previous  impregnation  was  highly 
improbable,  as  in  the  examples  where  they 
were  found  in  conjunction  with  a perfect 
hymen*,  or  where  it  was  impossible,  as  in  the 
case  related  by  Dr.  Baillie  of  a girl  aged  12, 
whosegenerative  organs  were  still  undeveloped, 
but  one  of  whose  ovaries  was  filled  with  hair, 
teeth,  and  fatty  matter. 

The  two  additional  circumstances  that  there 
is  scarcely  any  portion  of  the  body,  such  as 
the  subcutaneous  tissue,  the  brain,  lung,  kid- 
ney, bladder,  and  testis,  in  which  similar  struc- 
tures have  not  been  found,  and  that  such 
formations,  though  most  commonly  found  in 
the  ovary,  are  yet  not  even  limited  to  the  fe- 
male, but  have  been  also  observed  in  the  male, 
completes  the  catalogue  of  objections  to  the 
argument,  in  whatever  form  it  may  be  ad- 
vanced, that  these  productions  are  in  any  way 
the  offsprings  of  a spermatic  force  newly  ap- 
plied to  the  organisms  in  which  they  are 
formed. 

The  discovery  of  the  fact  that  a tegumen- 
tary structure  forms  the  basis  out  of  which 
many  of  these  products  spring,  appears  to  carry 
us  a step  further  towards  comprehending  the 
mode  in  which  some  at  least  of  the  solid  con- 
tents of  ovarian  cysts  are  formed,  by  exhibiting 
a connecting  link  between  structures  which 
are  elsewhere  naturally  associated,  but  it  ob- 
viously fails  to  satisfy  any  inquiry  as  to  the 

* Royal  Coll,  of  Surg.  Pathol.  Collect,  prep.  No. 
2625. 


nature  or  quality  of  the  cell-force  which  de- 
termines the  development  of  such  products. 

j Foetus,  more  or  less  perfect , contained  in  the 
Ovary  (?) — OvarianGestation . — Graviditas  Ova - 
ria. — Few  facts  in  physiology  have  been  more 
readily  assumed  without  sufficient  examina- 
tion than  that  the  fcetus  may  be  developed 
within  the  proper  structures  of  the  ovary,  and 
so  constitute  a form  of  extra-uterine  gestation. 

So  long  as  it  was  generally  believed  that  the 
coitus  was  the  efficient  cause  of  the  escape  of 
the  ovum  from  the  ovary,  and  that  therefore 
the  act  of  impregnation  preceded  that  of  ovu- 
lation, there  was  nothing  in  such  a belief  to 
challenge  inquiry  as  to  the  probability  of  the 
ovum  being  first  impregnated,  and  still  by  some 
mischance  detained  within  the  proper  struc- 
ture of  the  ovary,  where  it  might  become  de- 
veloped. But  more  accurate  views  of  the 
nature  of  ovulation  and  of  the  true  seat  of 
impregnation  have  led  to  a stricter  inquiry 
regarding  the  seat  of  supposed  ovarian  gesta- 
tion. 

Among  the  earliest  to  call  in  question  the 
accepted  views  upon  this  subject  was  M.  Vel- 
peau, who,  previously  a, believer  in  ovarian 
gestation,  laid  before  the  Philomathic  Society, 
in  1825,  four  examples  supposed  to  be  of  this 
kind.  An  expression  of  doubts  as  to  the  pos- 
sibility of  this  fact  on  the  part  of  many  mem- 
bers led  to  a more  perfect  dissection  of  the 
parts,  in  which  examination  MM.  Blainville 
and  Serres  were  appointed  to  assist.  It  was 
ascertained  with  certainty  that  three  of  the 
tumours  were  external  to  the  ovary.  With 
the  fourth  more  difficulty  was  experienced  ; but 
at  length,  after  isolating  the  Fallopian  tube, 
which  was  sound,  the  detritus  of  conception 
was  found  to  occupy  a special  sac  between  the 
peritoneal  and  proper  coat  of  the  ovary,  which 
was  entirely  distinct. 

In  the  following  year,  M.  Geoffroy  St. 
Hilares,  in  a report  upon  the  subject  of  Bres- 
chet’s  Memoir  upon  “ Interstitial  ” Extra- 
Uterine  Gestation,  expressed  his  entire  disbe- 
lief in  the  ovarian  variety,  and  the  same  views 
have  been  advocated  by  M.  Pouchet  in  his 
work  on  Spontaneous  Ovulation,  and  in  this 
Cyclopaedia  by  Dr.  Allen  Thomson  *,  who 
has  there  stated  the  general  objections  to  the 
doctrine  of  an  ovarian  form  of  gestation. 

The  cases  which  appear  to  favour  the  belief 
in  ovarian  gestation  may  be  divided  into  two 
classes,  viz.,  those  in  which  the  embryo  is  yet 
small,  and  is  contained  in  a sac  of  mode- 
rate size,  which  has  not  yet  contracted  adhe- 
sion with  adjacent  parts  ; and  those  in  which 
the  foetus  has  attained  or  approached  to  full 
growth,  and  the  sac  by  which  it  is  surrounded 
has  already  contracted  adhesions. 

All  the  examples  that  I have  had  the  oppor- 
tunity of  dissecting,  or  of  seeing  examined, 
have  been  of  the  latter  class,  and  of  these  it 
may  at  once  be  said  that  nothing  can  be 
learned  from  them  which  could  determine, 
with  any  degree  of  accuracy,  so  difficult  a ques- 
tion as  that  under  consideration. 


* Vol.  ii.  p.  456. 
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The  impediments  to  such  determination 
which  recur  again  and  again  in  these  cases  are 
the  following.  It  is  easily  ascertained  that 
the  sac  containing  the  foetus  is  external  to  the 
cavity  of  the  uterus,  and  is  in  some  way  or 
other  connected  with  some  portion  of  the  in- 
ternal generative  organs  ; the  Faliopian  tube, 
ovary,  and  broad  ligament  of  one  side  being 
chiefly  involved  in  the  tumour,  while  the  cor- 
responding parts  of  the  other  side  may  remain 
free.  Dissection  may  serve  to  unravel  these 
parts  to  a certain  distance,  beyond  which 
nothing  satisfactory  can  be  determined,  on  ac- 
count of  the  alteration  which  the  tissues  have 
undergone  both  in  form  and  arrangement ; 
the  hypertrophy  of  some,  and  the  wasting  or 
blending  together  of  others,  rendering  further 
research  fruitless  for  the  object  in  view. 

To  these  impediments,  other  and  still  greater 
difficulties  are  generally  superadded.  These 
arise  from  the  death  of  the  foetus,  which  often 
takes  place  several  months  or  even  years  pre- 
vious to  that  of  the  mother.  In  the  decom- 
position which  follows,  the  harder  parts  of  the 
contents  of  the  sac  fall  asunder,  and  make 
their  way  by  fistulous  openings  into  surround- 
ing viscera,  whose  surfaces  inflame  and  give 
rise  to  serous  and  fibrinous  effusion,  while  in 
the  few  hours  which  succeed  to  the  final  de- 
struction, the  parts  decompose  so  rapidly  that 
the  post-mortem  examination,  however  early 
it  may  be  made,  often  reveals  nothing  but  a 
semi-putrid  mass  perfectly  unsuited  to  the  de- 
termination of  a difficult  anatomical  question. 

For  this  purpose  the  cases  of  the  former 
class  can  alone  suffice.  Here  the  parts  are 
small,  and  as  yet  comparatively  unchanged,  and 
admitting  of  dissection.  The  results  of  four 
such  examinations  have  just  been  given.  The 
following  additional  examples,  which  are  se- 
lected from  the  best  recorded  cases  supposed 
to  be  ovarian,  will  suffice  to  exhibit  the  class 
of  evidence  upon  which  a belief  in  this  species 
of  gestation  is  demanded. 

Cruveilhier*  has  described  and  figured  a 
case  in  which  the  entire  skeleton  of  a four 
months’  foetus  f is  seen  hanging  external  to  a 
sac,  occupying  the  seat  of  the  right  ovary,  in 
which  it  is  supposed  to  have  been  once  con- 
tained. The  sac  said  to  be  in  the  inner  and 
lower  part  of  the  ovary  is  lined  by  a serous 
membrane.  The  two  external  thirds  of  the 
pouch  were  filled  by  a spongy  areolar  yellowish- 
white  mass  presenting  all  the  characters  of 
placental  tissue.  The  outer  half  of  the  sur- 
face of  the  ovary  was  enveloped  in  a cartila- 
ginous shell.  No  attempt  appears  to  have 
been  made  to  trace  the  entire  outline  of  the 
ovarian  tunics,  or  to  show  the  condition  of 
the  ovarian  ligament,  or  of  the  Fallopian  tube 
of  the  same  side.  The  latter,  indeed,  is  not 
mentioned,  but  from  the  representation  of  the 
parts  it  appears  to  be  blended  with  the  cyst, 
so  that  this  is  quite  as  likely  to  have  been 
an  example  of  tubal,  or  ovario-tubal,  as  of 

* Anat.  Pathol,  livr.  xxxvi.  pi.  vi. 

f Said  in  the  description  to  be  between  one  and  a 
half  and  two  months,  at  which  time,  however,  no 
such  complete  skeleton  is  ever  seen. 
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ovarian  gestation.  The  fact  also  that  the  cyst 
had  apparently  burst  and  permitted  the  escape 
of  the  foetus  when  it  had  attained  the  size 
which  is  seldom  exceeded  in  tubal  cases,  lends 
additional  probability  to  this  view. 

Dr.  Granville  * has  published  a case,  accom- 
panied by  drawings,  which  he  regards  as  an 
“ undisputed  case  of  purely  ovarian  fcetiferous 
ovum.”  The  uterus  is  considerably  enlarged, 
but  empty.  “ The  left  ovarium  presented  a 
large  swelling  which  contained  within  its  own 
covering  an  ovum  bearing  a foetus  with  all  its 
appendages,  of  about  four  months’  growth. 
The  ovarian  covering  burst  in  three  places,  and 
allowed  the  protrusion  of  the  ovum,  whereby 
the  adhesion  of  the  placenta  to  the  inner  sur- 
face of  the  ovarian  envelope  was  torn  asunder,” 
causing  death  by  haemorrhage.  A blood-ves- 
sel, the  size  of  a large  crow-quill,  which  pene- 
trated the  dense  portion  of  the  tumour,  was 
ascertained  to  be  a branch  of  the  left  sper- 
matic artery,  and  a smaller  and  much  shorter 
vessel,  arising  from  the  tumour,  was  found  to 
communicate  with  the  spermatic  veins.  “ The 
corresponding  Fallopian  tube  was  perfectly 
sound  and  loose,  particularly  at  its  fimbriated 
extremity,  which  had  no  connection  whatever 
with  the  embryoferous  tumour  in  its  neigh- 
bourhood. Like  its  fellow  tube,  it  was  per- 
vious only  from  its  loose  extremity  inwards  to 
about  half  its  length.  “ A placental  mass  with 
distinct  cotyledonous  vesicles  connects  the  child 
with  the  inner  covering  of  the  ovarian  cyst. 
The  secreting  or  transparent  involucra  are 
quite  distinct.  The  cortex  ovi  is  almost  wholly 
absorbed,  as  it  ought  to  be  at  such  an  advanced 
period.  The  foetus  is  perfect.”  In  the  expla- 
nation of  the  plates  mention  is  made  of  “frag- 
ments of  the  corpus  luteum  which  surrounded 
the  ovum,  and  was  broken  to  pieces  by  the 
enlargement  of  the  foetus.  Some  of  these 
fragments  adhere  to  the  inside  of  the  ovarian 
coats,  others  are  among  the  placental  cotyle- 
dons.” No  account  is  given  of  the  ligament 
of  the  ovary,  nor  of  such  a dissection  of  the 
parts  having  been  undertaken  as  would  satis- 
factorily prove  that  the  sac  containing  the 
foetus  was  not  a cyst  attached  to  the  ovary. 
But  the  evidence  in  favour  of  ovarian  gesta- 
tion consists  chiefly  in  this,  that  the  foetus- 
bearing cyst  occupied  the  region  of  the  ovary, 
and  was  independent  of  the  Fallopian  tube. 
Nevertheless  this  case  constitutes  the  nearest 
approach  to  the  form  of  gestation  which  it 
claims  to  represent  with  which  I am  acquainted. 

In  the  same  work  (Graphic  Illustrations  j-) 
is  contained  a description  and  representation 
of  a second  case  termed  “ ovum  foecundum  in 
receptaculo  ovarico.”  “ Through  a transversal 
aperture  in  the  left  ovarium  are  seen  the  re- 
mains of  some  membranes,  three  in  number 
at  the  least,  lining  a cavity  which  measure^ 
transversely  one  inch  and  a quarter,  apd  abqut 
an  inch  vertically.”  The  preparation  belonged 
to  Sir  C.  M.  Clarke,  who  assured  Dr.  Gran -3 
vide  “ that  a small  embryq  hpng  pendulous 

* Phil.  Trans.  1820,  and  Graphic  Illustrations  Qif 
Abortion,  Piates  X,  A,  and  B, 

f P,  27.  pi.  yiii, 
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from  the  yet  visible  rudiment  of  an  umbilical 
cord.  That  embryo,  however,  is  not  now  to 
be  seen.”  The  female  from  whom  this  was 
taken  was  unmarried,  but  acknowledged  her- 
self to  be  pregnant.  The  uterus  was  larger 
than  in  the  unimpregnated  state.  The  Fallo- 
pian tube  was  not  in  the  least  involved  in  the 
enlargement.  The  fimbriae  were  free. 

A case  which,  in  the  opinion  of  Dr.  Camp- 
bell *,  “ in  so  far  as  anatomical  accuracy  is 
concerned,  ought  to  satisfy  those  who  are 
still  sceptical  regarding  the  reality  of  ovarian 
gestation,”  is  recorded  in  the  Transactions  of 
the  College  of  Physicians. f From  the  descrip- 
tion and  drawing  which  accompanies  it  the 
following  chief  particulars  are  learned.  The 
uterus,  from  a woman  aged  30  who  had  com- 
mitted suicide,  was  larger  than  the  ungravid 
organ  ; its  body  somewhat  globular  ; its  sub- 
stance,  except  the  cervix,  spongy.  A decidua 
nearly  thick,  soft,  pulpy,  and  of  yellowish- 
white  appearance,  lined  the  interior  of  the 
uterine  body.  The  cervix  was  filled  with 
gelatinous  matter,  but  not  sealed  up.  The 
vessels  of  the  broad  ligament  and  appendages 
were  remarkably  distended  ; on  the  posterior 
part  of  the  left  ovary,  which  was  considerably 
larger  than  the  right,  was  a round  prominence 
distinct  from  the  general  fulness.  The  tunics 
of  the  ovary  at  this  point  were  numerously 
furnished  with  tortuous  blood-vessels ; and 
from  careful  examination  it  was  clear  that 
there  had  not  been  any  aperture  in  the  exter- 
nal membrane ; its  surface  was  perfectly 
smooth.  On  dividing  the  membrane  which 
covered  this  prominence,  a distinct  cyst  was 
exposed,  which  contained  an  ovum.  The  in- 
ternal surface  of  this  cyst  was  smooth  and 
polished,  its  external  firmly  adherent  to  the 
substance  of  the  ovary.  The  ovum  was  sim- 
ply in  contact  with  the  cyst  in  two-thirds  of 
its  circumference  ; in  the  remaining  third  it 
was  united  to  it  so  closely  as  to  be  inseparable. 
The  chorion  and  amnion  were  perfectly  dis- 
tinct, and  by  the  aid  of  a magnifying  glass, 
vessels  filled  with  blood  were  seen  ramifying 
on  the  former.  A yellowish  honey-like  mat- 
ter filled  the  amnion,  but  the  embryo  could 
not  be  distinguished.  Around  the  ovum  for 
some  distance  the  ovary  was  loaded  with  blood 
effused  into  its  substance. 

Except  for  the  statement  regarding  the  de- 
cidua there  is  nothing  in  this  account  which 
would  be  considered  significant  of  pregnancy 
at  the  present  time  when  a more  perfect 
knowledge  has  been  obtained  of  the  various 
conditions  of  the  ovary  in  health  and  disease. 
Changing  the  names  employed  to  designate 
the  cysts,  this  description  would  apply  either 
to  a follicle  preparing  to  burst  J,  or  to  an  in- 
cipient stage  of  cyst  formation.  To  the  lat- 
ter it  approximates  more  nearly.  The  smooth 
and  polished  inner  surface  of  the  containing 
cyst  ; the  union,  “ so  close  as  to  be  insepa- 
rable,” of  the  cyst  termed  the  ovum  by  a third 

* Memoir  on  Extra-Uterine  Gestation,  p.  33. 

t Yol.  vi.  p.  414.  1820. 

X See  ante,  p.  557. 


of  its  base  to  the  larger  one  ; the  presence  of 
a honey-like  matter  filling  this  inner  cyst, 
which  is  represented  in  the  engraving  as  not 
larger  than  a pea,  and  the  vessels  ramifying  on 
the  cyst  wall,  are  all  conditions  commonly  ob- 
served in  early  stages  of  the  morbid  follicle. 

On  the  other  hand,  the  following  are  among 
the  conditions  which  oppose  the  conclusion, 
that  the  ovary  was  in  this  case  the  seat  of  im- 
pregnation, viz.,  the  absence  of  all  trace  of  an 
embryo  ; the  so-called  chorion,  entirely  want- 
ing villi,  which,  in  all  known  cases  of  the  early 
ovum,  more  or  less  cover  its  surface  ; the  firm 
adhesion  by  a third  of  its  circumference,  at  a 
time  when  the  ovum  naturally  lies  free  and  unat- 
tached even  by  any  part  of  its  little  flocculent 
villous  coat  ; the  impossibility  of  accounting 
for  chorion-vessels,  without  an  embryo  to  form 
them,  and  still  more  of  explaining  how  the 
seminal  fluid  could  reach  the  ovum  through  a 
membrane  which  is  described  as  “ perfectly 
smooth,”  and  in  which,  “ from  careful  exami- 
nation, it  was  perfectly  clear  that  there  had 
not  been  any  aperture ; ” the  absence  of  all 
mention  or  representation  of  any  of  those 
conditions  of  the  walls  of  the  ripe  follicles 
which  in  an  earlier  part  of  this  article  have 
been  shown  to  be  always  present  in  the  fol- 
licle preparing  for  or  soon  after  rupture,  and 
which  must  have  been  present  in  some  degree 
if  this  had  been  a Graafian  vesicle  containing 
an  impregnated  ovum.  These  together  con- 
stitute insuperable  objections  to  this  case  being 
received  as  one  decisive  of  impregnation  in 
the  ovary,  and  justify  its  being  regarded  rather 
as  an  example  of  cystic  formation,  which,  ac- 
cording to  the  engraved  representation  of  the 
parts,  it  very  accurately  resembles  ; notwith- 
standing that  the  description  of  the  uterus 
and  decidua  would  give  a strong  bias  and  in- 
deed wish  to  receive  this  as  a case  in  which 
impregnation  had  obtained,  if  the  state  of  the 
parts  found  in  the  ovary  had  corresponded 
with  what  is  now  known  to  be  characteristic 
of  the  structures  formed  in  the  earliest  stages 
of  pregnancy.* 

* I am  enabled  to  add  in  a note  the  following 
particulars  relating  to  two  of  the  four  cases  quoted 
above  as  examples  of  supposed  ovarian  gestation, 
and  of  which  it  may  be  remarked  that  neither  are 
of  recent  date,  the  one  having  occurred  thirty-eight 
years  ago,  and  the  other  at  least  as  early  — at  a 
time,  therefore,  when  ovarian  gestation  had  not 
been  questioned,  and  the  ovarian  ovum  in  man 
had  not  yet  been  discovered.  The  preparation,  de- 
scribed and  figured  by  Dr.  Granville  as  belonging 
to  the  late  Sir  C.  M.  Clarke,  is  now  in  the  possession 
of  Mr.  Stone,  by  whose  kindness  a more  particular 
examination  of  it  has  been  permitted.  For  this 
purpose,  the  preparation  was  recently  placed  in  the 
hands  of  Professor  Owen,  by  whom  it  was  removed 
from  the  bottle,  and  minutely  examined  under  spirit. 
At  this  investigation,  I was  also  present,  together 
with  Mi*.  Stone  and  Dr.  John  Clarke,  and  I had  the 
opportunity  of  making  repeated  microscopic  exami- 
nations of  every  portion  of  the  ovarian  structures. 
The  result  of  the  investigation  showed  that  the 
structure  supposed  to  be  an  impregnated  ovum  con- 
tained in  the  ovary,  although  it  had  such  a general 
appearance  as  might  without  this  examination  have 
borne  the  interpretation  which  had  been  originally 
put  upon  it,  was  nothing  else  than  an  ordinary  ova- 
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It  is  not  necessary  to  multiply  these  ex- 
amples, for  no  additional  points  of  evidence 
could  be  produced  which  are  not  contained 
in  the  foregoing  cases.  They  have  been 
selected  from  instances  related  or  quoted  by 
various  authors  who  have  been  strongest  in 
their  advocacy  of  the  doctrine  of  a strict 
ovarian  gestation,  and  they  serve  to  exhibit 
the  kind  of  evidence  upon  which  that  doctrine 
is  founded.  All  the  cases  which  have  been 
employed  to  support  this  view*  will  be  found 
on  examination  to  belong  to  one  or  other  of 
the  following  divisions  : — 

1.  Cases  of  cysts  without  any  embryo,  and 
in  which  some  supposed  resemblance  has  been 
traced  between  the  cyst  walls  and  foetal  mem- 
branes, without  any  conclusive  evidence  of  the 
presence  of  these  structures  being  given. 

rian  cj'st.  The  walls  of  the  sac  showed  no  separa- 
tion into  distinct  membranes,  and  no  trace  whatever 
of  the  structures  characteristic  of  either  chprion, 
chorion-villi,  amnion,  or  decidua  could  be  discovered 
in  them. 

The  outer  surface  of  the  cyst  was  so  firmly  ad- 
herent to  the  surrounding  ovarian  stroma  that  it 
could  only  be  separated  from  it  by  considerable 
traction.  The  connecting  medium  was  the  common 
stroma  of  the  ovary.  The  walls  of  the  cyst,  when 
portions  were  examined  by  transmitted  light,  ex- 
hibited the  arrangement  of  vessels  peculiar  to  ova- 
rian cysts.  The  little  slender  depending  fragment, 
supposed  to  be  a rudimental  umbilical  cord,  and 
very  faithfully  represented  by  Dr.  Granville  in  Plate 
VIII.  of  the  work  quoted  in  the  text,  proved  to  be 
a narrow  flap  of  the  same  cyst  wall  which  had  been 
left  hanging  from  the  edge  of  the  sac  where  a por- 
tion had  evidently  been  originally  cut  away  in  order 
more  fully  to  display  the  preparation  (the  sharp 
edge  left  here  by  the  knife  or  scissors  being  very 
distinctly  seen).  Upon  transverse  section  of  this 
little  fragment,  no  trace  of  umbilical  vessels  could 
be  found  in  it. 

It  should  be  observed  that  Sir  Charles  Clarke 
never  published  an  account  of  this  case. 

The  additional  particulars  which  I am  enabled  to 
give  with  regard  to  the  last  of  the  four  cases  quoted 
in  the  text,  and  described  in  the  Transactions  of  the 
Royal  College  of  Physicians  for  1820,  are  of  another 
kind.  That  this  preparation  was  formerly  preserved 
in  the  anatomical  museum  of  St.  Bartholomew’s 
Hospital,  where  the  author  of  the  case  was  also  the 
lecturer  on  anatomy,  can  scarcely  be  doubted,  from 
the  description,  exactly  according  with  it,  which 
appears  in  the  first  edition  of  the  Catalogue  drawn 
up  by  Mr.  Stanley.  (See  Description  of  the  Pre- 
parations contained  in  the  Museum  of  St.  Bartho- 
lomew’s Hospital,  1831.  Edited  by  Edward  Stanley, 
Esq.  Preparation  64,  series  xx.  p.  27.)  This  pre  - 
paration is  no  longer  contained  in  the  museum  ; and 
by  those  who  are  most  likely  to  be  informed  upon 
the  subject,  it  is  not  known  to  be  in  existence.  The 
only  clue  that  I can  obtain  as  to  its  fate  is  derived 
from  Mr.  Paget,  who  informs  me  that,  as  a step  pre- 
liminary to  the  formation  of  the  new  catalogue, 
printed  in  two  volumes  in  1846-51,  the  entire  ana- 
tomical collection  was  carefully  reexamined;  and 
that  those  preparations  which  were  found,  upon 
such  examination,  not  to  bear  out  the  descriptions 
given  of  them  in  the  catalogue,  or  which  did  not 
serve  to  illustrate  any  point  of  interest,  were  put 
aside  and  condemned.  There  is,  therefore,  every 
probability  that  this  preparation,  which  can  now 
no  longer  be  appealed  to  in  support  of  the  possibility 
of  ovarian  gestation,  has  been  subjected  to  a similar 
ordeal  to  the  former,  and  with  a like  result. 

* A large  collection  is  contained  in  the  work  of 
Dr.  Campbell  just  cited. 


2.  Cases  of  dermoid  cysts  containing  fat, 
hair,  teeth,  and  bones,  the  nature  and  origin 
of  which,  independent  of  pregnancy,  have 
been  already  considered. 

3.  Cases  in  which  the  evidence  is  more  or 
less  complete  that  a foetus  is  or  has  been  con- 
tained in  a cavity  of,  or  connected  with  the 
ovary. 

Of  the  latter,  as  already  stated,  those 
alone  suffice  for  examination  in  which  the 
cyst  has  continued  unattached  to  surrounding 
parts,  and  has  remained  unaffected  by  dis- 
integrating and  destructive  processes.  In 
this  category  would  still  be  found,  in  all  pro- 
bability, a sufficient  number  of  cases  amply 
to  have  determined  the  question  in  dispute, 
if  such  methods  of  investigation  had  been 
pursued  as  the  present  state  of  anatomical 
and  physiological  science  demands  for  the 
settlement  of  doubtful  points  ; for  in  a 
considerable  number  of  cases  it  is  rendered 
evident  that  the  foetus  is  contained  within 
a sac  in  some  way  connected  with  or  occu- 
pying more  or  less  the  usual  seat  of  the 
ovary.  Here,  therefore,  the  question  is  re- 
duced to  very  narrow  limits,  Are  these  sacs 
formed  within  and  at  the  expense  of  the 
proper  ovarian  structures,  or  are  they  adven- 
titious cysts  growing  externally  to,  although 
connected  with  these  structures?*  If  strictly 
within  the  ovary,  and  formed  of  it  or  of  its 
parts,  then  ovarian  gestation  in  the  strict 
sense  obtains.  But  this  has  not  yet  been 
anatomically  demonstrated  in  such  a manner 
as  to  set  all  objections  at  rest;  for  neither 
have  the  blood-vessels  been  injected  in  order 
to  ascertain  their  new  relations  and  distri- 
bution, nor  have  the  tissues  been  micro- 
scopically examined,  without  which  exami- 
nation it  would  be  hardly  possible  to  determine 
of  what  parts  the  foetus-bearing  sac  is  com- 
posed. Nor  have  the  exact  limits  of  the 
serous  and  albuginean  coats,  nor  the  relations 
of  the  sac  to  the  remaining  ovarian  tissues, 
nor  the  precise  mode  of  connection  of  the 
foetal  membranes  with  the  sac,  been  accurately 
traced.  Nor  has  the  condition  of  the  yellow 
or  corpus  luteum  coat  of  the  follicle,  of  which 
brief  mention  only  is  made  in  one  instance, 
been  carefully  examined  ; yet  this  is  a point 
of  the  greatest  interest  and  importance,  be- 
cause, if  true  ovarian  gestation  ever  occurs, 
then  the  yellow  ovisac  would  become  the 
decidua,  and  the  outer  fibrous  coat  of  the 
follicle,  together  with  the  ovarian  tunics  and 
stroma,  would  be  the  uterus  of  the  ovum.  But 
in  the  present  state  of  our  knowledge  it  can- 
not be  said  that  the  subject  of  ovarian  ges- 
tation stands  in  any  other  position  than  that 
of  an  open  question,  the  chief  points  of  in- 
terest regarding  which  may  be  thus  stated  : — 
The  unimpregnated  ovum  is  known  to  quit 
the  ripe  Graafian  follicle  by  passing  through 
an  aperture  spontaneously  made  in  the  walls 
of  the  follicle  and  of  the  ovary,  in  order  to 
enter  the  Fallopian  tube  and  uterus,  in  one 
of  which  canals  it  is  afterwards  impregnated. 

’*  It  is  thought  by  Boehmer  that  these  cases 
might  be  divided  into  external  and  internal. 
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It  becomes  a question  whether  this  law, 
which  has  been  established  by  ample  tes- 
timony, admits  of  the  exception  that  the 
ovum  may  be  impregnated  before  quitting  the 
follicle,  and  therefore  whilst  still  contained 
within  the  ovary. 

The  records  of  various  cases,  in  which  the 
foetus  is  apparently  contained  within  the 
ovary,  raise  this  question.  For  if  the  foetus 
is  found  strictly  contained  within  structures 
properly  ovarian,  then  the  ovum  must  have 
been  impregnated  within  the  ovary,  and  the 
seminal  fluid  must  have  entered  the  Graafian 
follicle*,  for  it  cannot  be  supposed  possible 
that  the  ovum,  having  quitted  the  follicle 
unimpregnated,  should  again  enter  it  after 
being  impregnated. 

The  cases,  however,  which  have  been  re- 
corded as  examples  of  ovarian  gestation  do 
not  suffice  to  demonstrate  that  the  sac  con- 
taining the  embryo  or  foetus  and  its  mem- 
branes is  strictly  within  the  ovary,  and  is  com- 
posed of  structures  strictly  ovarian  ; and  until 
such  demonstration  has  been  given,  ovarian 
gestation,  in  the  most  liberal  view  that  can  be 
accorded  to  it,  cannot  be  held  to  have  any 
other  signification  than  that  of  the  develop- 
ment of  the  embryo  or  foetus  in  a sac  con- 
nected with  or  occupying  the  usual  seat  of  the 
ovary,  but  not  yet  proved  to  be  developed 
within  the  proper  structures  of  that  gland. 

Origin  of  Ovarian  Cysts  in  general.  — It  has 
been  often  asserted,  and  as  frequently  doubted 
or  denied,  that  these  cysts  derive  their  origin 
from  an  unnatural  enlargement  or  dilatation 
of  Graafian  follicles.  Such  a contrariety  of 
views  is  observable  equally  with  general 
pathologists,  as  with  those  who  have  studied 
the  special  histology  of  this  subject.  Of  the 
latter  both  Rokitansky  and  Wedl  may  be 
considered  as  still  holding  uncertain  opinions  ; 
for  Rokitansky,  who  regards  it  as  probable 
that  the  simple  cysts  are  in  many  cases 
developed  from  the  follicles,  doubts  that  such 
is  their  origin  in  those  instances  in  which 
their  number  far  exceeds  the  usual  number  of 
Graafian  vesicles,  holding  them  to  be  new 
formations  ; and  Wedl  says  that  of  the  cysts 
in  the  parenchyma  of  the  ovary  no  direct 
proof  has  ever  been  given  that  they  originate 
in  the  Graafian  follicles;  and  with  respect 
to  those  which  contain  hair  and  teeth,  he  re- 
gards their  origin  in  this  way  as  “extremely 
doubtful.” 

It  is  obvious  that  a question  of  this  kind 
cannot  be  definitively  settled  except  by  mi- 
nute examination  of  the  morbid  cyst  in  all 
the  early  stages  of  its  growth ; an  exami- 
nation for  which  opportunities  cannot  very 
frequently'  arise.  The  choice  lies  between 
the  classing  of  such  cysts  with  those,  on  the 
one  hand,  which  originate  in  the  dilatation  of 


* There  is  nothing  in  this  supposition  incompa- 
tible with  the  known  facts  relative  to  the  spon- 
taneous opening  of  the  follicle,  and  the  power  of 
penetration  of  the  spermatozoa  occasionally  as  far 
as  the  distal  extremity  of  the  oviduct,  or  even  to  the 
surface  of  the  ovary. 


natural  sacculi  and  ducts,  or  with  such  as 
have  their  commencement  in  the  enlarging  of 
areolar  spaces,  or  in  the  growth  of  primary 
cells  or  nuclei  into  cysts. 

In  the  case  of  the  ovary,  it  happens  that 
the  settlement  of  this  question  is  more  diffi- 
cult than  in  that  of  most  other  organs  ; for 
with  regard  to  the  formation  of  cysts  upon 
the  latter  plans,  whether  the  views  of  Wedl 
be  adopted,  that  they  consist  in  an  excessive 
augmentation  of  volume  of  the  areolae  of 
the  areolar  tissue,  or  those  of  Rokitansky, 
that  a cyst  proceeds  from  an  elementary 
granule  which  grows,  by  intus-susception,into 
a nucleus,  and  this  into  a structureless  vesicle, 
in  both  views  such  cysts  come  to  be  com- 
posed ultimately  of  a cell-wall  compounded 
of  fibrous  tissue  and  lined  by  epithelium  — a 
structure  which  is,  in  fact,  identical  in  com- 
position with  the  Graafian  vesicle  itself. 

With  regard  to  any  doubts  as  to  the  origin 
of  cysts  in  Graafian  follicles,  which  may  be 
founded  upon  their  number  exceeding  the 
average  number  of  healthy  follicles  in  an 
ovary,  it  need  only  be  observed  that  the 
latter  have  been  shown  by  the  microscope  to 
be  innumerable  ; and  with  respect  to.  secon- 
dary cysts,  springing  from  the  walls  of  pri- 
mary ones,  numerous  observations  prove  that 
the  impulse  to  cystic  formation  once  given  in 
an  organ,  even  by  the  primitive  enlargement 
of  normal  cavities,  a marked  tendency  to  the 
antogenous  formation  of  cysts  follows.*  But 
even  if  no  other  explanation  could  be  offered, 
the  discovery  of  Barry,  that  the  walls  of  a 
Graafian  follicle  in  a natural  state  often  con- 
tain numerous  follicles  of  a second  order, 
would  sufficiently  demonstrate  the  capacity 
of  these  for  secondary  cell-growth. 

In  giving  the  preference  to  that  view  which 
regards  the  cystic  diseases  of  the  ovary  as 
originating  in  a dilatation  of  the  Graafian 
vesicles,  I have  been  guided  chiefly  by  the 
following  considerations. 

In  those  cases  where  I have  been  able  to 
discover  cysts  in  the  ovary  in  a stage  of  early 
formation,  these  have  not  been  of  less  size 
than  the  average  dimensions  of  the  developed 
Graafian  follicle. 

They  occur  intermixed  with  healthy  fol- 
licles, and  exhibit  with  them  the  same  histo- 
logical formation  ; their  tissues  being  altered 
sometimes  only  in  such  slight  degrees  as  still 
to  admit  of  their  common  origin  with  the 
Graafian  follicle  being  shown. 

There  is  sometimes  exhibited  in  the  same 
ovary,  or  in  the  ovaries  of  both  sides  together, 
a sufficient  number  of  grades  of  enlargement 
to  constitute  a series  of  cysts,  evidently  com- 
posed of  similar  parts  and  tissues  in  various 
stages  of  growth. 

Beginning  with  the  smaller  cysts,  still  con- 
tained in  part  or  entirely  within  the  ovary, 
there  may  be  traced  cysts  of  precisely  similar 
formation  and  structure  in  every  gradation  of 
size  up  to  those  examples  in  which  the  ovary 
itself  comes  to  be  a mere  appendage  of  the 

* Lebert,  loc.  cit.  p.  244. 
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cyst,  or  in  which  the  tissues  of  the  healthy 
organ  are  entirely  expanded  and  lost  in  the 
walls  of  the  sac. 

And  lastly,  the  occurrence  of  these  cystic 
formations  is  limited  to  that  period  of  life 
when  the  Graafian  follicle  is  in  a state  of 
activity.  They  are  not  found  as  new  for- 
mations after  the  usual  time  at  which  the 
follicles  have  ceased  to  be  discoverable  in 
the  ovaries  as  natural  structures,  nor  do 
they  occur  before  the  period  of  puberty  has 
arrived,  except  in  cases  much  more  rare  than 
those  of  an  unusually  early  development  of 
these  follicles,  or  of  precocious  puberty. 

These  arguments  apply  more  particularly 
to  cysts  with  fluid  contents.  How  far  they 
may  also  serve  to  explain  those  which  con- 
tain more  highly  organised  products  is  less 
obvious.  But  it  must  still  be  remembered 
that  cystic  formations  of  all  kinds  occur  far 
more  frequently  in  the  ovary  than  in  any 
other  part,  whilst  there  is  nothing  peculiar 
in  the  stroma  of  the  ovary,  or  that  portion 
which  is  external  to  the  follicles,  which  would 
render  it  more  peculiarly  liable  to  cystic  for- 
mations arising  out  of  dilated  areolar  spaces, 
than  similar  fibrous  structures  occurring  in 
other  portions  of  the  body  where  cysts  occur. 

Solid  Enlargements  of  the  Ovary.  — These 
consist  of  formations  of  fibrous,  and  occa- 
sionally of  imperfect  cartilaginous  tissues,  and 
of  osseous  concretions,  but  more  frequently 
of  cancerous  growths,  formed  at  the  expense 
of,  or  deposited  within,  the  tissues  of  the 
ovary. 

Of  formations  of  fibrous  tissue  some  ac- 
count has  been  already  given  in  the  description 
of  the  growth  of  cysts.  The  new  formations 
of  fibrous  tissue  which  take  place  in  the 
ovary  occur  chiefly  in  the  cystic  parietes, 
where  they  are  deposited  for  the  purpose  of 
strengthening  the  walls  and  enabling  them  to 
resist  the  increasing  weight  and  pressure  of 
their  growing  contents.  But  as  fibroid  tu- 
mours, or  solid  growths  of  the  entire  ovary, 
such  formations,  except  those  of  very  small 
size,  are  certainly  rare,  unless  they  are  of  a 
cancerous  or  cancroid  nature. 

It  is  probable,  indeed,  that,  excepting  the 
cancerous  and  cancroid  cases,  most,  if  not  all, 
of  the  specimens  which  have  been  described 
or  preserved  in  museums  as  examples  of  large 
fibrous  tumours  of  the  ovary,  have  been 
formed  at  the  expense  of  the  proper  tissue 
of  the  uterus,  and  have  had  nothing  to  do 
originally  with  the  ovary,  although  the  latter 
may  be  so  involved  in  the  mass  that  its  proper 
tissues-  can  no  longer  be  distinctly  traced. 

Such  I had  no  difficulty  in  determining  to 
be  the  case  with  a specimen  preserved  in 
King’s  College  Museum  as  an  example  of 
fibrous  tumour  of  both  ovaries ; each  sup- 
posed ovary  being  of  the  size  of  an  ostrich’s 
egg,  and  presenting  all  the  characteristics  of 
the  ordinary  fibrous  tumour  of  the  uterus. 
It  was  rendered  evident,  by  dissecting  the 
parts  and  opening  the  uterus,  which  had  not 
been  done  previously,  that  these  large  tumours 
which  hung  on  either  side  of  the  uterine 


body  had  been  formed  at  the  expense  of  the 
latter,  for  the  natural  tissues  of  the  fundus 
and  corpus  uteri  were  in  great  part  absorbed 
into  and  had  evidently  contributed  to  form 
these  masses  ; and  out  of  the  apex  of  one  of 
these  sprang  the  uterine  end  of  the  Fallopian 
tube;  a clear  proof  that  this  was  not  an 
ovary. 

In  this  way  may  be  explained  the  remark 
of  Cruveilhier,  that  fibrous  tumours  of  the 
ovary  are  so  perfectly  identical  with  those 
found  in  the  uterus,  that  it  is  sometimes  im- 
possible to  determine  to  which  of  the  organs 
they  have  originally  belonged  ; and  also  the 
remark  of  Dr  Baillie,  that  they  resemble  in 
texture  the  tumours  which  grow  from  the 
outside  of  the  uterus.  The  absence  of  the 
muscular  element  from  the  natural  tissues  of 
the  ovary,  and  the  now  well-known  fact  that 
the  uterine  fibrous  tumours  contain,  as  one 
of  their  characteristic  constituents,  more  or 
less  abundantly  the  smooth  or  organic  mus- 
cular fibre  of  the  uterus,  forbid  the  belief 
that  tumours  of  similar  composition  to  those 
found  in  the  uterus  can  be  formed  within  or 
at  the  expense  of  the  proper  tissues  of  the 
ovary. 

Cartilaginous  and  Osseous  Formations,  espe- 
cially the  latter,  are  not  rare  in  the  ovary. 
They  are  found  chiefly  in  the  parietes  of  cysts, 
and  also  intermixed  with  cancerous  deposits. 
The  process  of  deposition  of  earthy  matter, 
which  should  be  termed  calcification  rather 
than  ossification,  occurs  here  under  three 
principal  forms. 

In  fine  sections  of  the  more  solid  structures, 
or  in  the  thin  walls  of  cysts  which  are  slender 
enough  to  be  examined  without  cutting,  may 
be  often  seen,  with  a moderate  amplifying 
power,  little  aggregations  of  crystals  in  the 
form  of  clavate  spicula,  clustered  round  a 
centre,  and  forming  groups  scattered  through 
a fibrous  basis.  Such  tissues  are  sensibly 
rough  to  the  finger,  and  grate  under  the  knife. 

In  the  second  form  the  same  calcareous 
materials,  consisting  of  phosphate  and  carbo- 
nate of  lime,  combined  with  a small  proportion 
of  animal  matter,  occur  as  plates  or  laminae, 
strengthening  the  walls  of  cysts  ; or  in  the 
shape  of  grains,  or  larger  aggregations,  or 
layers  intermixed  with  the  tissues  of  more 
solid  tumours. 

In  a third  form  the  calcareous  matter  may 
constitute  an  oval  or  solid  mass  contained 
within  a small  cyst,  and  resulting  apparently 
from  an  entire  calcification  of  the  inner  wralls 
of  the  cyst. 

The  condition  under  which  true  bony 
structures  are  found  in  the  ovar}'  has  been 
already  considered  in  another  section.  (See 
Dermoid  Cysts.) 

Cancer  of  the  Ovary  occurs  under  the  three 
principal  varieties  of  Colloid,  Medullary,  and 
Scirrhous  or  hard  cancer.  Most  of  the  large 
tumours  of  the  ovary,  and  such  of  the  encysted 
class  as  remain  still  to  be  described,  belong 
to  the  variety  of 

Colloid  or  Alveolar  Cancer,  generally  associated 
with  Cysts. — These  might  have  been  classed, 
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as  has  been  done  by  Rokitansky  and  Lebert*,  But  such  an  arrangement,  whilst  recognising 
with  the  other  forms  of  cystic  disease  of  the  an  important  feature,  often,  but  not  always° 
ovary,  on  account  of  the  frequency  with  which  observed  in  colloid  cancers  of  the  ovary,  of 
this  form  of  cancer  is  found  associated  with  necessity  dissociates  these  cases  from  other 
ovarian  cysts,  especially  of  the  larger  class,  congeneric  forms  of  disease.  In  this  particu- 


Fig.  398. 


Colloid  cancer  of  the  ovary.  ( After  Cruveilhier.') 


lar  respect  colloid  cancer  appears  to  stand 
between  the  various  cystic  diseases  already 
described,  and  those  forms  of  cancer  which 
are  not  colloid,  in  the  position  of  one  of  those 
“ osculent  groups  ” which  have  been  some- 
times employed  in  classifications  of  the  animal 
kingdom  as  connecting  links,  to  bring  into 
juxtaposition  objects  which,  though  exhibit- 
ing certain  near  affinities,  could  not  be  in- 
cluded in  one  common  group,  without  violence 
to  the  principles  upon  which  a natural  ar- 
rangement should  be  based. 

Not,  however,  to  enter  further  upon  the 
disputed  question  of  the  nature  of  alveolar 
cancer  of  the  ovary,  it  will  suffice  to  notice 
those  peculiarities  which  are  generally  to  be 
observed  when  the  disease  affects  that  organ. 

Since  colloid  cancer  of  the  ovary  does  not 
generally  destroy  life  until  the  disease  has  made 
great  progress,  the  specimens  of  ovaries  so  af- 
fected which  come  under  our  notice  are  often  of 
large  size,  filling  the  pelvis  and  abdomen,  and 
equalling  in  bulk  the  masses  of  cyst  formation 
of  a more  innocent  type.  Such  a mass,  when 
incised,  may  be  found  to  include  the  entire 
ovarian  structure,  which  is  converted  into  a 
collection  of  cysts,  or  alveolar  cavities,  varying 
greatly  in  size  and  in  the  thickness  of  their 
walls.  Such  a variety  is  often  seen  in  dif- 
ferent portions  of  the  same  structure.  The 
surface  of  a section  may  present  in  some  parts 

* Rokitansky,  however,  regards  these  cases  as 
decidedly  cancerous;  while  Lebert.  asserts  that  they 
have  nothing  in  common  with  colloid  cancer  except 
the  gelatinous  contents  of  the  cells. 


the  appearance  of  a fine  sponge,  the  alveolar 
spaces  being  condensed  and  somewhat  flat- 
tened, in  consequence  of  the  profusion  with 
which  the  alveoli  have  been  developed.  In 
other  portions  of  the  same  tumour,  and  oc- 
casionally as  it  were  in  separate  lobules  of  it, 
the  alveoli  are  more  expanded,  and  take  a 
round  or  oval  form,  assuming  the  condition  of 
distinct  cysts,  some  of  which  may  considerably 
exceed  the  rest  in  magnitude.  These  larger 
cysts  may  occupy  a seat  within  the  mass,  or 
project  from  its  surface  ; and  probably  in  this 
way  arise  those  still  larger  cystic  formations 
in  which  one  or  more  large  sacs  occur,  having 
connected  with  them  masses  of  alveolar  struc- 
ture such  as  those  just  described. 

The  interstitial  substance,  which  constitutes 
also  the  boundary  walls  of  the  alveoli  and  fol- 
licles, is  composed  of  a white,  shining,  fibrous 
tissue,  upon  the  density  of  which  chiefly  de- 
pends the  general  hardness  or  softness  of  the 
mass.  This  intermediate  substance  is  in  some 
instances  so  thick  that  the  cysts  appear  like 
excavations  in  a dense  medium,  but  often  the 
cyst  walls  are  so  thin  that  the  peripheral  fol  licles 
project  in  the  form  of  thin-walled  sacs  from 
the  surface,  and  the  whole  mass  is  sometimes 
so  feebly  supported  as  to  assume  the  appear- 
ance of  a trembling  jelly.  The  thin-walled 
cysts  are  generally  richly  supplied  with  blood- 
vessels. 

These  cysts  are  filled  with  a viscid  mucous- 
like  material,  resembling  half-liquid  jelly,  which 
is  sometimes  colourless,  but  oftener  of  a gray- 
ish amber,  yellow-green,  or  reddish  hue.  Im- 
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bedded  in  the  jelly-like  substance  may  be 
found  opaque  white  masses  resembling  blanc- 
mange or  thick  cream.  Intermixed  with 
these  contents,  in  varying  proportions,  are 
found  nucleated  epithelial  cells,  oval  corpus- 
cles, oil  granules  and  molecules,  and  delicate 
filaments. 

. Besides  these  contents  of  the  alveoli,  there 
may  be  often  observed  hanging  into  their  in- 
terior, and  sprouting  from  their  walls,  clusters 
of  leaf-like  clavate  or  villous  processes,  such 
as  are  observed  in  that  variety  which  has 
more  particularly  received  the  name  of  villous 
cancer. 

But  it  frequently  happens  that  the  alveolar 
type  of  structure  is  not  generally  diffused 
through  the  mass.  This  may  form  only  a 
small  portion  of  the  diseased  ovary,  whilst  the 
greater  part  is  composed  of  one  or  more  large 
cysts,  with  contents  similar  to  those  just 
described. 

Within  such  cysts,  or  growing  from  the 
walls  of  those  which  present  no  other  type  of 
malignant  structure,  may  be  observed  round 
or  oval  bosses,  bearing  no  inapt  resemblance 
to  the  uterine  cotyledons  of  the  cow,  and  ex- 
hibiting in  section  the  compact  areolar  tex- 
ture characteristic  of  the  closer  forms  of 
alveolar  cancer. 

Colloid  or  alveolar  cancer  is  occasionally 
found  associated  with  medullary  disease  in 
the  same  ovary,  whilst  its  presence  there  may 
be  accompanied  by  other  varieties  of  carci- 
noma in  other  organs,  and  attended  by  a well- 
marked  constitutional  cachexia. 

Medullary  Cancer  of  the  ovary  is  of  less 
frequent  occurrence  than  the  preceding  variety, 
but  like  it  is  also  occasionally  associated  with 
the  formation  of  cysts. 

Medullary  cancer  may  occur  either  in  the 
form  of  a general  infiltration  of  the  entire 
ovary  with  encephaloid  matter,  or  in  that  of 
distinct  tumours,  bounded  by  a fibrous  enve- 
lope, and  having  the  carcinomatous  matter 
distributed  through  an  interior  cellular  sub- 
stance, or  confined  there  by  cellular  septa. 
These  tumours  may  attain  the  size  of  an  orange 
or  more.  Their  growth  appears  to  be  in  the 
first  instance  repressed  by  their  fibrous  sheaths, 
but  these  occasionally  burst  and  allow  of  the 
diffusion  of  their  contents.  This  form  of  can- 
cer often  affects  both  ovaries  together,  and  is 
found  associated  with  cancer  in  other  and 
especially  adjacent  parts.  Notwithstanding 
the  number  and  variety  of  the  contiguous 
structures  which  may  be  thus  involved,  the 
ovary  may  sometimes  be  traced  as  the  centre 
or  focus  from  which  the  cancerous  deposit 
has  spread.  This  was  remarkably  the  case  in 
an  example  of  medullary  cancer,  which  was 
for  some  months  under  my  notice,  where  the 
disease  commenced  apparently  in  the  left 
ovary,  and  was  found  to  have  spread  from 
this  point  upwards  along  the  chain  of  ab- 
sorbent glands  on  the  corresponding  side,  as 
far  as  the  pancreas,  and  outwardly  through  the 
ischiatic  notch  to  the  glutaei,  and  all  the  ad- 
jacent muscles,  including  in  its  destructive 
march  the  os  innominatum,  which  could  be 
Supp. 


cut  with  a knife  like  cartilage.  A medullary 
tumour  the  size  of  a walnut  was  found  in  the 
fundus  of  the  uterus,  but  the  rest  of  that 
organ,  as  well  as  the  opposite  ovary,  had  es- 
caped the  general  destruction. 

The  melanoid  variety  of  medullary  cancer 
is  occasionally  observed  in  the  ovary.  (Roy. 
Coll,  of  Surg.,  No.  2642.  and  A.)  It  differs 
only  from  the  foregoing  in  having  pigment 
cells,  of  a black  or  brown  colour,  scattered 
through  the  carcinomatous  matter. 

Scirrhous  or  Hard  Cancer  and  Cancroid  are 
by  no  means  so  common  as  the  two  former 
varieties.  Yet  it  is  not  rarely  that  one  meets 
with  the  ovary,  of  one  or  both  sides,  in  a hard 
white  nodulated  condition,  resembling  some- 
what the  human  kidney,  both  in  size  and  shape, 
and  having  its  entire  tissue  converted  into  a 
form  of  cancroid,  characterised  by  the  de- 
velopment of  a peculiar  kind  of  stiff  close-set 
fibres,  containing  between  their  meshes  nu- 
merous nuclei  (Fibro-nucleated  cancroid). 
Such  a condition  of  the  ovary  is  sometimes 
found  associated  with  hard  cancer  in  other 
parts  of  the  body.  * 

Of  Scrofulous  Tubercle  in  the  ovary  I can 
give  no  account.  Most  authors  who  refer  to 
the  subject  mention  it  as  rare,  but  give  no 
decisive  instances.  Boivin  and  Duges,  how- 
ever, have  figured  an  example  (Jig.  16.  Atlas) 
occurring  in  a girl  of  16,  associated  with 
tuberculous  disease  of  the  mucous  membrane 
of  the  uterus.  In  cases  of  my  own,  which 
I had  regarded  as  examples  of  scrofulous 
ovary,  until  submitted  to  the  microscope,  I 
could  find  no  trace  of  tuberculous  matter. 
By  Rokitansky  the  existence  of  tubercle  in 
the  ovary  is  altogether  denied. 

THE  PAROVARIUM. 

Syn.  Corpus  Conicum.  Neben-Eier stock. 
Organ  of  Rosenm’uller. 

These  names  have  been  applied  at  various 
times  to  an  organ  which  has  hitherto  received 
little  attention,  but  which  is  nevertheless  in- 
variably present  in  close  proximity  to  the 
ovary.  The  first  discovery  of  this  body  is 
due  to  Rosenmuller  f , who  termed  it  the 
corpus  conicum.  It  has  since  come  under  the 
notice  of  many  observers,  and  particularly  of 
J.  Muller.  And  it  has  recently  been  re- 
examined, and  very  accurately  described  by 
Kobelt  J,  in  an  essay  devoted  to  this  subject, 
in  which  the  author  expresses  his  surprise 
that  a structure  so  easily  distinguished  both 
by  sight  and  touch,  should  have  attracted 
comparatively  so  little  attention  up  to  the  pre- 
sent time. 

The  Parovarium  is  most  readily  found  by 
holding  up  the  broad  ligament  between  the 
observer  and  the  light.  Within  the  folds 
of  this  membrane,  at  the  part  where  the  layer 

* For  an  example  see  Roy.  Coll,  of  Surg.  prep. 
2636. 

f Qusedam  de  Ovariis  Embryonum  et  Foetuum 
humanorum.  Leipsi®,  1802. 

J Der  Neben-Eierstock  des  Weibes.  Heidel- 
berg. 1847. 
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of  peritoneum,  after  investing  the  Fallopian 
tube,  passes  oflf  towards  the  ovary,  to  form 
the  posterior  duplicature  which  encloses  the 
vessels  proceeding  to  that  organ,  will  be  found 
a small  plexus  of  white  tortuous  tubes,  (fig. 
403.  a,  b , c ) arranged  somewhat  in  the  form 
of  a cone  whose  apex  is  directed  towards  the 
hilum  of  the  ovary  /,  and  its  base  a c a to- 
wards the  Fallopian  tube  h.  The  entire  or- 
gan measures  about  one  inch  in  breadth,  and 
is  composed  of  12 — 20  tubules  0’15 — 0’2'"  in 
diameter. 

The  tubes  which  contain  nothing  but  a 
clear  fluid  consist  of  fibrous  membrane,  lined 
by  a single  layer  of  pale,  cylindrical,  epithe- 
lial cells.  These  tubular  canals  are  not 
known  to  have  any  direct  communication 
with  the  ovary. 

That  the  parovarium  is  formed  out  of  the 
Wolffian  body  does  not  now  appear  to  admit 
of  doubt.  It  has  been  usually  considered 
that  the  Wolffian  bodies  are  organs  peculiar 
to  foetal  life,  and  that  they  afterwards  entirely 
disappear  in  both  sexes.  Hence  no  special 
investigations  have  been  undertaken  with  a 
view  to  ascertain  their  ultimate  fate.  Meckel 
indeed  compared  them  to  the  epididymis. 
Rathke  believed  that  they  became  epididymis 
in  the  male,  and  disappeared  in  the  female  ; 
while  Rosenmiiller,  who  discovered  the  paro- 
varium, compared  this  body  to  the  epididy- 
mis. Some  general  conjectures  also  have 
pointed  in  the  male  sex  to  th evascu/a  aberrantia 
of  the  epididymis,  and  in  the  female  to  the  or- 
gan of  Rosenmiiller  and  the  ducts  of  Gartner, 
as  the  supposed  remains  of  the  Wolffian  body. 
Nevertheless  it  is,  according  to  Kobelt,  an 
undoubted  anatomical  fact  that  each  pretended 
ephemeral  structure  not  only  exists  through 
the  whole  of  life  in  both  sexes,  but  that  it 
absolutely  increases  up  to  its  highest  state 
of  perfection,  and  first  suffers  a gradual  re- 
trogression, after  the  extinction  of  the  repro- 
ductive function,  but  never  entirely  disappears. 

The  signification  and  true  homologies  of 
this  singular  organ  cannot  be  understood 
without  first  briefly  examining  the  mode  of 
formation  and  development  of  the  Wolffian 
body,  and  tracing  its  relation  to  the  genera- 
tive gland  and  Fallopian  tube.  In  this  exa- 
mination it  is  also  of  consequence  to  compare 
the  progressive  steps  of  formation  of  those 
parts  with  the  corresponding  structures  in  the 
male. 

The  Wolffian  body  is  most  readily  exa- 
mined in  the  chick,  (figs.  399,  400.)  Here 
during  the  third  day  of  incubation  are  formed 
two  canals  which  extend  along  the  sides  of 
the  vertebral  column,  from  the  heart  to  the 
posterior  extremity  of  the  body.  To  the 
inner  side  of  each  canal  is  attached  a series  of 
blind  pouches  (fig.  399.  c and  400.  b),  which 
during  the  next  two  days  become  lengthened 
and  convoluted.  These  together  constitute 
the  Wolffian  body.  Behind  them,  and  formed 
independently  at  a somewhat  later  period,  lie 
the  kidneys  (fig-  399.  and  400.  a)  and  supra- 
renal bodies,  (fig.  399.  /,  400.  d)  and  as  these 
increase,  the  Wolffian  bodies  diminish.  The 


testes  (fig.  399.  e)  and  ovaria  (fig.  400.  c) 
are  developed  upon  the  inner  border,  and  in 
front  of  the  corpora  Wolffiana. 


Fig.  399. 


Kidneys,  Wolffian  bodies,  and  testes  of  an  embryo 
bird.  Magnified.  (After  Mailer.') 

a,  kidney ; b,  ureter ; c,  Wolffian  bod£ ; d,  excre- 
tory duct  of  the  latter,  which,  according  to  the 
views  of  Muller  and  Kobelt,  afterwards  becomes  the 
vas  deferens;  e,  generative  gland,  afterwards  be- 
coming testes ; f,  supra- renal  capsules. 

In  the  female  chick,  according  to  Muller, 
there  is  always  seen  an  oviduct  (fig.  400.  g), 


Fig.  400. 


Kidneys,  Wolffian  bodies,  ovaries,  and  oviducts  of  a 
foetal  bird,  at  a period  when  both  oviducts  are  still 
of  nearly  equal  size.  Magnified.  ( After  Muller.) 

a,  kidney ; b,  Wolffian  body,  c,  ovary,  the  right  * 
rather  the  smaller ; d,  supra-renal  capsule ; f ex- 
cretory duct  of  the  Wolffian  body,  which  in  the 
female  becomes  obliterated,  but  in  the  male  is  con- 
verted into  vas  deferens ; g,  duct  of  Miiller,  after  - 
wards oviduct  or  Fallopian  tube. 

* The  drawing  has  been  reversed  in  engraving. 
The  left,  therefore,  should  be  here  the  right  side. 
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distinct  from  the  duct  of  the  Wolffian  body 
( fig . 400./).  In  the  male,  however,  he  has  been 
able  to  detect  no  vas  deferens  distinct  from 
the  excretory  duct  of  the  corpus  Wolffianum  ; 
but  on  the  contrary,  the  testis  and  the  excre- 
tory duct  of  the  former  body  seem  to  become 
connected  by  means  of  vasa  efferentia.  This 
is  an  important  point,  because  it  will  be  found 
so  far  to  bear  out  the  views  of  Kobelt  re- 
garding the  homologies  of  these  structures. 

In  the  mammalia  generally,  and  in  man, 
the  Wolffian  bodies  are  less  extended.  They, 
however,  possess  the  same  arrangement  of 
transverse  caecal  tubes  ( fig.  401.  a — d),  ter- 
minating in  the  side  of  a common  excretory 
duct  (<?),  which  leads  from  the  lower  extre- 
mity of  the  organ  to  the  uro-genital  sinus. 

These  structures  are  all  formed  indepen- 
dently of  the  kidneys  and  supra-renal  cap- 
sules, as  well  as  of  the  ovaria  and  testes, 
which  parts  occupy  the  same  relative  position 
in  mammalia  as  in  birds. 

But  here,  according  to  Muller’s  researches, 
a different  arrangement  is  observed  in  regard 
to  the  efferent  duct  of  the  generative  portion 
of  these  structures.  At  first  the  oviduct  and 
the  vas  deferens  have  each  the  same  confor- 
mation, and  each  terminates  by  a free  extre- 
mity. This,  in  the  female,  merely  acquires 
an  open  mouth,  and  thus  the  Fallopian  tube 
is  formed,  the  ovary  continuing,  as  at  first, 
distinct  and  separate.  But  in  the  male  the 
efferent  tube  and  the  testis  become  connected 
by  transverse  vessels,  which  are  afterwards 
converted  into  the  coni  vasculosi  of  the  epi- 
didymis, whilst  the  rest  of  that  organ  is  com- 
posed of  the  convolutions  of  the  efferent  tube 
itself.  “ The  Wolffian  bodies  entirely  dis- 
appear in  both  sexes,  and  are  not  converted 
into  any  other  organ.”  * 

These  views,  however,  leave  unexplained 
many  peculiarities  which  are  observable  in 
the  permanent  condition  of  the  parts  or  or- 
gans developed  from  the  foetal  structures  ; 
and  it  is  the  great  merit  of  Kobelt’s  re- 
searches that  they  serve  to  render  these  in- 
telligible. 

According  to  this  observer,  there  exists,  in 
the  earliest  periods  of  intra-uterine  life,  a 
condition  of  indistinction  of  sex  in  every  in- 
dividual. This  depends  upon  a temporary 
co-existence  in  each  individual  of  all  the  ele- 
ments of  the  reproductive  structures.  For  at 
the  highest  point  of  sexual  indifference,  that 
is,  shortly  before  the  beginning  of  the  division 
of  sex,  the  Wolffian  bodies  consist  of  — 

1.  The  so-called  caecal  tubes  (Jig.  401. 
a — d ). 

2.  Of  the  common  duct  ( e ) running  along 
the  outer  side  of  this  body,  into  which  the 
caecal  tubes  open. 

3.  And  of  a second  longer  cord  (h),  which 
begins  in  a blind  pouch  (i),  and  takes  its 
course  inwards  over  the  Wolffian  body,  pa- 
rallel with  the  excretory  duct  of  the  latter 
(e),  in  order  to  enter  the  uro-genital  canal  (x), 
by  a separate  orifice  (k).  This  last  cord, 


discovered  by  John  Midler,  is  throughout 
destitute  of  any  connection  with  the  caecal 
pouches.  (See  also/g.  400.  g.) 

Fig.  401. 


The  left  Wolffian  body  at  the  period  of  indistinction  of 
sex.  (After  Kobelt .) 

a a , entire  collection  of  its  component  tubules 
divisible  into  three  sets,  viz.,  b,  upper ; c,  middle ; 
d,  lower  set ; e,  excretory  duct  of  the  Wolffian  body 
into  which  all  the  tubules  open,  subsequently  con- 
verted into  vas  deferens  in  the  male,  and  becoming 
atrophied  in  the  female;  /,  terminal  bulb  of  the 
same,  becoming  afterwards  the  so-called  hydatid, 
often  seen  attached,  in  the  male,  to  the  head  of  the 
epididymis  (fig.  402.  /),  and  in  the  female  to  the 
broad  ligament  (fig.  403.  / and  408.#);  g,  open- 
ing of  the  Wolffian  body  into  x,  the  uro-genital  canal ; 
h,  duct  of  Muller,  afterwards  Fallopian  tube  in  the 
female,  and  becoming  atrophied  in  the  male  ; i,  ter- 
minal bulb  of  the  same,  becoming  the  hydatid  of  Mor- 
gagni (fig.  402.  i ) in  the  male,  and  the"  hydatid  often 
seen  depending  from  the  mouth  of  the  Fallopian 
tube  in  the  female  (Fig.  403.  i and  368.  ee) ; k,  junc- 
tion of  the  duct  of  Muller  with  the  uro-genital 
canal ; * shows  the  subsequent  horizontal  position 
of  this  duct  when  it  has  become  Fallopian  tube. 

The  organ  destined  for  the  preparation  of 
the  reproductive  material,  the  generative 
gland,  (fig.  401.  I ),  consists  of  a longish, 
clearly  defined  structure,  lying  upon  the  inner 
side  of  the  Wolffian  body,  so  as  to  cover  a 
portion  of  the  bulbs  of  the  caecal  pouches. 
Its  white  colour  serves  to  distinguish  it,  at  a 
glance,  from  the  yellowish  brown  Wolffian 
body.  As  yet,  no  material  nor  actual  distinc- 
tion of  sex  can  be  discovered  in  any  one  of 
these  parts  ; and  yet  the  whole  already  con- 
tains all  the  elements  of  the  male,  as  well  as 
of  the  female,  reproductive  apparatus,  without 
any  true  exhibition  of  bi-sexuality. 

Th£  nature  of  the  first  impulse  towards  a 
division  of  sex,  in  one  or  other  direction,  is 
unknown,  but  the  subsequent  separation  ma- 
nifests itself  with  the  commencing  distinctive 
development,  and  correlative  retrogression  of 
each  several  element  ; for  the  cardinal  organ, 
the  generative  gland  (fig.  401.  /),  may  be  con- 
verted into  testis  (fig.  402.  /),  or  ovary  (fig. 
403.  /),  and  through  the  doubly  existing  ex- 
cretory duct  of  this  gland,  viz.  the  duct  of 
Muller  (fig.  401.  k),  for  the  female,  and  the 
q q 2 !’]“ 


Muller’s  Physiology,  by  Baly,  p.  1637. 
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excretory  duct  of  the  Wolffian  body  ( JigAO\ , 
c ) for  the  male,  the  capability  of  conver- 
sion into  either  sex  exists  at  this  time  in 
every  individual. 

The  division  of  sex  begins  to  be  anatomi- 
cally discoverable  by  the  development  of  one, 


Fig.  402. 


Adult  testis  and  epididymis , anterior  view.  ( After 
Kobelt.) 

a a,  entire  series  of  metamorphosed  tubules  of  the 
original  Wolffian  body ; b,  remains  of  the  upper  set, 
converted  into  the  hydatid  in  the  head  of  the  epidi- 
dymis ; c,  the  middle  set  converted  into  the  coni 
vasculosi ; d,  the  lower  set  converted  into  the  vasa 
aberrantia;  e,  excretory  duct  of  the  Wolffian  body, 
now  the  canal  of  the  epididymis  and  vas  deferens ; 
f,  bulb  of  the  same,  now  a so-called  hydatid  ; h,  duct 
of  Muller,  not  destined  to  be  developed  in  the  male ; 
i,  terminal  bulb  of  the  same,  now  the  hydatid  of 
Morgagni ; g,  hydatiform  swellings  of  the  same  in 
the  border  of  the  epididymis ; /,  generative  gland, 
now  testis. 

and  the  stationary  condition  or  disappearance 
of  the  other  of  these  ducts.  From  this  point, 


therefore,  the  course  which  each  of  these 
organs  takes,  is  different  for  either  sex.  The 
male  Wolffian  body  never  disappears  in  all 
its  parts,  but  is  converted  into  the  epididy- 
mis in  such  a manner  that  the  middle  line  of 
cagcal  tubes  ( Jig . 401.cc)  is  transformed  into 
the  18 — 20  coni  vasculosi  (Jig.  402.  c ) ; while 
their  straight  and  open  ends,  as  vasa  efferen- 
tia,  establish  a communication  with  the  rete 
vasculosum  testis.  The  upper  blind  pouches 
(Jig.  401.  a,  b)  and  the  bulb  (/)  of  the  excre- 
tory duct  disappear,  or  become  converted 
into  the  hydatids  (fig.  402.  b,  /)  upon  the 
head  of  the  epididymis,  while  the  inferior 
pouches  (Jig.  40 1.  d)  disappear  in  part,  and  in 
part  become  elongated  and  tortuous,  without 
forming  any  connection  with, the  testis.  These 
constitute  the  hitherto  enigmatical  vasa  aber- 
rantia  of  Haller  (fig.  402.  d ). 

The  excretory  duct  of  the  Wolffian  body 
(fig.  401.  e ) is  converted  into  the  canal  of 
the  epididymis,  (fig.  402.  e),  and  ultimately 
into  the  vas  deferens,  and  whilst  the  retro- 
gression and  final  obliteration  of  the  terminal 
part  of  this  duct  takes  place  normally  in  the 
female,  (fig.  403.  e)  it  constitutes  a patho- 
logical condition  when  it  occurs  in  the  male. 
The  terminal  bulb  (fig.  401.  i)  of  the  duct  of 
Muller  is  converted  into  the  hydatid  of  Mor- 
gagni (fig.  402.  i),  whilst  its  inferior  por- 
tion (fig.  401.  h)  still  exists,  at  a later 
period  in  the  anterior  border  of  the  epidi- 
dymis (fig.  402.  li). 

Tracing  the  development  of  the  corre- 
sponding structures  from  the  same  point  of 
departure  as  in  the  male,  we  find  that  in  the 
female,  also,  the  Wolffian  body  never  dis- 
appears entirely,  but  is  employed  in  the  for- 
mation of  the  parovarium.  Its  middle  blind 


Fig.  403. 


Adult  parovarium,  ovary,  and  Fallopian  tube.  (After  Kobelt .) 

a a,  entire  series  of  tubules  of  the  original  Wolffian  body ; b,  remains  of  the  upper  set,  which  occasionally 
become  distended  by  collections  of  fluid,  and  constitute  one  form  of  dropsy  of  the  broad  ligament ; c,  middle 
set  of  tubules  forming  the  principal  part  of  the  parovarium ; d,  lower  set  atrophied,  answering  to  the  vasa 
aberrantia  in  the  male  ; e,  atrophied  remains  of  the  excretory  duct  of  the  Wolffian  body  ; f terminal  bulb 
of  the  same,  converted  here  into  the  hydatid  often  seen  attached  to  the  broad  ligament ; h,  the  former 
duct  of  Miiller,  now  Fallopian  tube,  with  its  infundibulum,  from  which  hangs  i,  the  terminal  bulb,  now 
converted  into  a pedunculated  hydatid ; l,  generative  gland,  now  the  ovary. 

These  three  last  figures  are  from  Kobelt,  whose  views  they  illustrate.  The  letters  refer  to  correspond- 
ing parts  in  each. 
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pouches  ( fig . 401.  c c),  are  converted  into  the 
18 — 20  tubules  of  the  parovarium  {fig.  403.  c), 
and  these  secerning  tubes  become  organi- 
cally connected  with  the  hilum  of  the  ovary, 
l.  They  are  the  homotypes  of  the  male  coni 
vasculosi,  and  vasa  efferentia,  but  which  con- 
stitute here  vasa  adferentia. 

The  superior  blind  pouches  and  the  bulb 
of  the  excretory  duct  disappear,  or  contri- 
bute to  form  the  hydatids  at  the  outer  border 
of  the  parovarium  {fig.  403.  fb),  which  are 
so  commonly  mistaken  for  morbid  struc- 
tures. 

The  inferior  blind  pouches  {fig.  401.  d) 
remain  and  represent  the  vasa  aberrantia  of 
Haller  {fig.  402.  d),  in  the  male.  Several  of 
them  become  elongated  and  intermingled 
with  the  vessels  of  the  spermatic  plexus  {fig, 
403.  d). 

The  excretory  duct  of  the  Wolffian  body 
{fig.  401.  e)  in  the  female,  undergoes  a retro- 
gression in  its  whole  length,  and  the  lower 
end  disappears  entirely.  {Fig.  403.  e). 

The  duct  of  Muller  {fig.  401,  li)  is  con- 
verted into  the  Fallopian  tube  {fig.  403.  h ), 
and  its  bulb  ( fig.  401.  i ) becomes  the  terminal 
hydatid  of  the  same  {fig.  403.  i ).  This  latter 
structure,  of  which  a very  excellent  example, 
as  occurring  on  both  sides,  is  given  in  fig.  368. 
e et  is  very  constantly  present  in  the  adult. 
Like  the  so-called  hydatid  {fig.  403. /and  408. 
g)  at  the  outer  border  of  the  parovarium,  it  is 
frequently  mistaken  for  a morbid  product, 
and  is  often  so  designated  in  descriptions  of 
these  parts  ; an  error  which  the  improper  title 
of  hydatid  tends  to  propagate. 

The  interruption  or  deficiency  of  the  Fal- 
lopian tube  in  the  female  is  a malformation, 
which  represents  a normal  condition  in  the 
male. 

The  parovarium  exhibits  parallel  stages  of 
development  and  retrogression  with  its  corre- 
sponding ovary  at  different  periods  of  life. 

Abnormal  Anatomy  of  the  Parovarium . — 
So  little  attention  has  been  given  to  this 
structure  in  its  natural  condition  that  accu- 
rate information  regarding  its  morbid  states 
can  hardly  be  looked  for.  The  so-called 
hydatids,  which  are  found  at  the  outer  bor- 
der of  the  parovarium  in  most  adult  speci- 
mens, and  which  are  constructed  out  of  the 
superior  blind  pouches  and  bulb  of  the  ex- 
cretory duct  of  the  Wolffian  body,  have  been 
already  just  noticed  as  normal  structures. 
These  are  found  pretty  constantly  in  younger 
subjects,  while  the  hydatids  of  later  forma- 
tion in  the  alae  vespertilionum  are  formed  of 
the  remains  of  the  canals  of  the  retrograde 
parovarium.  Within  the  walls  of  these  canals 
is  collected  occasionally  a considerable  amount 
of  fluid,  and  it  is  probable  that  this  is  the 
origin  of  those  larger  accumulations  to  which 
the  term  dropsy  of  the  broad  ligament  has 
been  applied. 


FALLOPIAN  TUBE  OR  OVIDUCT. 

Normal  Anatomy. 

Tubes  uteri  vel  Fallopiance  ; oviducti ; vasa 
spermatica  vel  ejaculantia,  Lat. ; Mutter trom- 
peten , Germ. ; Trompes  utennesy  Trompes  de 
Fallope,  Fr. 

The  Fallopian  tube  {fig.  368.  c c,  and  404. 
a be)  is  the  excretory  duct  of  the  ovary, 
as  its  homotype,  the  vas  deferens,  is  the 
excretory  conduit  of  the  testis.  And  while 
in  an  anatomical  point  of  view  the  tube 
is  an  appendage  of  the  uterus,  in  a physio- 
logical sense  it  must  be  regarded  as  the 
proper  appurtenance  of  the  ovary.  But  the 
Fallopian  tube  differs  from  the  vas  deferens, 
as  well  as  from  every  other  excretory  duct 
in  the  animal  economy,  in  this  important 
particular,  that  it  is  entirely  detached  from 
its  proper  gland,  between  which  and  the 
uterus  it  serves  to  establish  only  a temporary 
communication. 

This  separation  of  the  oviduct  from  the 
ovary  is  associated  with  a higher  type  of 
general  structure  than  that  which  accompanies 
the  blending  of  these  parts.  It  is  first  ob- 
served in  the  cartilaginous  fishes,  and  prevails 
in  all  classes  of  the  animal  kingdom  above 
them  ; while  in  the  osseous  fishes  and  in 
the  invertebrata  possessing  distinct  ovaries, 
the  oviducts  are  directly  continuous  with 
those  bodies. 

The  Fallopian  tube  or  oviduct  is  developed 
equally  on  both  sides  of  the  body  in  all 
vertebrate  animals,  except  in  the  class  Aves, 
where  the  right  tube  becomes  atrophied  at 
an  early  period,  while  the  left  alone  is  de- 
veloped. 

In  the  human  subject  each  ovary  is  pro- 
vided with  its  proper  oviduct,  which  serves 
to  convey  the  ova  from  either  side  to  the 
central  organ,  the  uterus.  But  the  detached 
position  of  the  oviduct  permits  so  great  a 
range  of  motion  in  its  free  extremity,  that, 
not  only  can  this  be  applied  to  every  part  of 
the  surface  of  the  corresponding  ovary,  but 
the  tube  of  one  side  may  occasionally  serve 
as  a conduit  to  the  opposite  gland,  and  re- 
ceive its  product.  The  action  of  the  tube, 
however,  is  then  imperfect ; and,  when  im- 
pregnation obtains,  an  abnormal  form  of  ges- 
tation usually  results. 

Form  and  dimensions.  — Each  oviduct  has 
the  form  of  a conical  tube,  the  base  of  which 
is  free  and  directed  towards  the  ovary,  w hile 
its  apex  is  attached  to  the  corresponding 
superior  angle  of  the  uterus,  out  of  which  it 
appears  to  arise. 

The  form  of  the  tube  was  compared  by 
Fallopius  to  that  of  a horn  or  trumpet,  which 
instrument,  when  straightened  or  only  slightly 
curved,  it  sufficiently  resembles.  Issuing 
from  the  upper  angle  of  the  uterus,  at  the 
point  of  junction  of  the  superior  and  lateral 
borders,  the  oviduct  commences  round  and 
narrow  {fig.  404.  e),  and  proceeds  outwardly 
gradually  and  regularly  widening  up  to  its  dis- 
tal extremity,  where  it  contracts  somewhat 
q q 3 
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suddenly  just  before  terminating  in  a widely  flexuosities,  which  produce  an  appearance  of 
expanded  funnel-shaped  orifice.  In  the  latter  contraction  at  intervals.  But  that  no  such 
half  of  its  course  the  tube  exhibits  certain  contractions  really  exist  is  rendered  evident  by 


Fig.  404. 


Left  Fallopian  tube  from  an  adult.  ( After  Richard.') 

a,  pavilion  and  fimbriae  ; b,  body  of  the  tube ; c,  abdominal  orifice ; d,  tubo-ovarian  ligament  and  fringes ; 
e,  commencement  of  the  tube ; ff  tubal  mesentery ; g,  ovary ; h,  ligament  of  the  ovary ; i,  uterus ; 
l,  round  ligament. 


distending  the  tube  with  air  or  water  ; a pro- 
cess which  invariably  removes  this  appearance, 
and  serves  to  demonstrate  the  uniform  and 
equable  enlargement  of  the  canal. 

The  length  of  the  tube  varies  in  different, 
subjects,  and  to  a slight  extent  on  the  two 
sides  of  the  same  subject.  But  this  difference 
is  not  nearly  so  marked  as  that  often  ob- 
served between  the  respective  distances  of 
the  two  ovaries  from  the  uterus.  The  ordi- 
nary range  of  length  of  the  tube,  measured 
between  its  extreme  points  and  disregarding 
the  flexuosities,  is  3^ — 4^";  but  the  curvature 
and  flexuosities  add  usually  1 — \\"  to  this 
length. 

The  breadth  of  the  tube  is  considerably 
greater  at  the  distal  than  at  the  proximal 
end.  Just  at  the  point  of  emergence  from 
the  uterine  border,  where  the  tube  is  firm  and 
cord-like  {fig.  404.  e ),  its  external  diameter 
is  1| — 2"\  From  this  point  it  gradually 
increases  in  breadth,  and  becomes  softer,  so 
as  to  assume  the  general  appearance  of  an 
intestine.  The  mean  diameter  of  the  tube  is 
found  at  about  three-fifths  of  its  length  (b) 
from  the  uterine  end,  where  it  measures  2\,n  ; 
from  this  point  the  enlargement  is  more  rapid, 
until  the  greatest  diameter  is  attained  just 
before  the  terminal  contraction  occurs,  and 
here  the  transverse  measurement  is  5'". 

Situation  and  connections.  — Of  the  three 
structures  termed  appendages  which  arise  in 
a triangular  form  from  the  superior  angle  of 
the  uterus,  the  Fallopian  tube  occupies  the 
apex  of  the  triangle,  while,  at  nearly  equal 
distances  from  it  are  inserted  the  ligament  of 


the  ovary,  and  the  round  ligament  ; the  for- 
mer posteriorly,  and  the  latter  anteriorly.  In 
the  natural  position  of  the  parts,  the  tube, 
viewed  from  without,  appears  to  spring  from 
the  uterine  angle  with  a slight  downward 
curve  {fig.  404.  e),  and  then  inclining  hori- 
zontally forwards  and  outwards,  it  describes 
an  irregular  semicircle,  whose  inner  side  looks 
backwards  towards  the  ovary  (g),  which 
is  placed  nearly  opposite  to  the  centre  of  its 
length  {figs.  368.  and  404.).  Such  at  least 
are  the  relative  situations  which  these  parts 
exhibit  when  spread  out  equidistantly  from 
each  other : although  it  is  probable  that 
during  life  they  are  more  collapsed  and  lie 
closer  together,  — the  anterior  wall  of  the 
tube  then  being  in  apposition  with  the  sides 
and  back  of  the  bladder,  while  its  pos- 
terior wall  corresponds,  at  its  centre,  with 
the  ovary,  the  superior  border  with  the 
small  intestine,  and  the  inferior  with  the  fold 
of  peritoneum  by  which  the  tube  is  at- 
tached to  the  broad  ligament.  The  mouth 
or  abdominal  end  of  the  tube  is  generally 
directed  inwards  and  backwards,  towards  the 
distal  extremity  of  the  ovary,  in  close  proxi- 
mity to  which  it  is  preserved  by  means  of  the 
tubo-ovarian  ligament  ( figs.  368.  n and  404. 
<0- 

The  fold  of  peritoneum  {fig.  404.  /), 
which  connects  the  tube  with  the  main  por- 
tion of  the  broad  ligament  resembles  a 
mesentery  and  serves  to  convey  blood-vessels 
and  nerves,  as  well  as  to  sustain  the  tube 
in  its  place,  and  to  limit  its  movements.  It 
constitutes  that  portion  of  the  broad  ligament 
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termed  the  middle  wing.  The  Fallopian  greater  freedom  of  movement  is  permitted, 
tube  occupies  the  entire  upper  border  of  this  The  greatest  breadth  of  the  mesentery  is 
wing,  and  receives  from  it  a complete  perito-  found  at  a distance  of  two  thirds  of  its 
neal  investment,  except  along  the  lower  bor-  length  from  the  uterine  extremity,  and  here 
der  or  line  of  junction  of  the  two  surfaces  of  it  measures  \\ff.  From  this  point  a slight 
membrane  composing  it,  at  which  line  the  ves-  narrowing  occurs,  and  the  membrane  ter- 
sels  and  nerves  enter.  Thus  the  tube  resembles  minates  in  an  abrupt  margin  \\"  in  length, 
an  intestine  in  the  mode  of  its  investment,  which  extends  from  the  lower  border  of  the 
but  with  this  difference,  that  the  peritoneal  mouth  of  the  tube  to  the  bulbous  extremity 
coat  is  more  loosely  applied,  especially  in  of  the  ovary. 

young  subjects  ; where  the  convolutions  of  This  border,  which  is  thickened  by.  the 
the  tube  are  more  distinctly  marked,  and  lie  addition  of  a layer  of  mucous  membrane  de- 
free  within  the  sheath,  which  does  not  follow  rived  from  the  mouth  of  the  Fallopian  tube, 
their  windings  {fig.  418.).*  constitutes  the  tubo-ovarian  ligament  {fig. 

The  tubal  mesentery  {fig.  404./)  is  tri-  404.  d). 
angular,  or  somewhat  falciform  in  shape.  Its  Separate  parts  and,  divisions.  — The  full  ex- 
narrow pointed  end  is  directed  towards  the  tent  of  the  Fallopian  tube  cannot  be  ascer- 
uterus,  where  the  tube  has  scarcely  any  ca-  tained  until  the  entire  canal,  in  its  interior, 
pacity  for  independent  motion  ; but  as  the  has  been  laid  open.  The  tube  which,  ex- 
depth of  the  mesentery  increases  outwardly  ternally  viewed,  appears  to  spring  from  the 


Fig.  405. 


Right.  Fallopian  tube  laid  open.  From  an  adult  who  had  not  borne  children.  ( After  Richard .) 

a,  funnel-shaped  canal  leading  from  the  uterus  to  b,  uterine  portion  of  the  tube ; c,  point  at  which  the 
large  plicae  commence  ; d,  infundibulum  covered  by  plicae,  continuous  with  those  lining  the  canal ; e,  tubo- 
ovarian  ligament  and  fringes ; /,  ovary ; g,  round  ligament. 


superior  angle  of  the  uterus,  is  thus  seen  to 
commence  by  a small  orifice,  ostium  uterinum , 
upon  the  inner  surface  of  the  uterus.  This 
orifice  conducts  to  a narrow  canal  {figs. 
405.  h and  406.)  which,  after  traversing  the 
walls  of  the  organ,  and  constituting  the  pars 
uterina , expands  into  a gradually  widening 
tube  {fig.  405.  c),  whose  form  nearly  cor- 
responds with  the  external  configuration 
of  the  part.  Towards  the  extremity  of  this 
canal,  a sudden  contraction  occurs,  consti- 
tuting the  external  orifice  of  the  tube,  ostium 
abdominale  {fig.  404.  c).  But  this  does  not 
form  the  termination  of  the  oviduct,  for  the 
latter  immediately  widens  into  the  trumpet- 
like orifice  ( infundibulum ),  whose  margin, 
split  up  into  numerous  fringed  processes, 

* For  a further  account  of  the  reflections  of 
peritoneum,  which  enclose  the  uterine  appendages 
see  “Ligaments  of  the  Uterus,”  in  this  article. 


{fimbrice),  {fig.  404.  a a ) give  to  that  part 
the  torn  and  jagged  appearance  suggestive 
of  the  idea  that  it  has  been  bitten  or  torn, 
as  expressed  in  the  name,  morsus  diaboli , 
applied  by  ancient  writers  to  this  part.  Each 
of  these  parts  exhibit  peculiarities  of  struc- 
ture, requiring  a special  description. 

Internal,  or  uterine  orifice , ostium  uterinum. 
— This  orifice,  which  ought  to  be  regarded 
as  marking  the  termination  rather  than  the 
commencement  of  the  tube,  is  found  at  the 
extremity  of  a short,  funnel-shaped  conduit, 
{fig.  405.  a)  which  leads  from  the  general 
cavity  of  the  uterus  into  the  upper  and  outer 
angle  on  either  side  of  that  organ.  Here, 
while  there  is  no  abrupt  line  of  demarcation 
to  indicate  the  point  of  commencement  of  the 
canal,  the  characteristic  structure  of  the 
uterine  mucous  membrane  gradually  ceases. 
The  peculiar  arrangement  of  its  capillary 
vessels  and  the  orifices  of  the  uterine  glands, 
(id  4 
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can  no  longer  be  discerned,  and  a slightly 
plaited  condition  of  the  lining  membrane  of 
the  canal  begins  to  be  distinguishable  (fig. 
405.  b). 

At  this  precise  point  is  found  the  true 
uterine  orifice  of  the  canal,  the  diameter  of 
which  varies  in  different  subjects,  but  is  rarely 
of  larger  size  than  suffices  for  the  easy  pas- 
sage of  a common  bristle.  The  true  diameter 
of  the  tubal  cavity  at  this  point  is  best  ex- 
hibited by  a transverse  section ; for  when  the 
canal  is  laid  open  longitudinally,  and  its  walls 
are  separated  as  at  b,  in  fig.  405.  this  portion 
of  the  interior  of  the  tube  appears  to  have  a 
greater  diameter  than  it  actually  possesses 
when  the  parts  are  closed,  and  in  a natural 
state.  In  some  subjects,  however,  and  in 
certain  conditions  of  the  tube,  the  uterine 
orifice  may  be  sufficiently  patulous  to  admit 
of  the  passage  of  a fine  probe. 

Uterine  portion  of  the  tube,  pars  uterina. — 
This,  as  just  stated,  is  the  portion  of  the  ovi- 
duct which  traverses  and  is  included  in  the 
substance  of  the  uterine  walls.  Its  length 
will  vary,  in  some  degree,  with  the  varying 
thickness  of  those  walls,  in  different  subjects  ; 
yet  not  entirely  so,  because  this  canal  does 
not  pierce  the  uterine  parietes  in  a direction 
perpendicular  to  their  surface,  but  traverses 
them  in  an  oblique  manner,  while  the  tissues 
become  gradually  attenuated  around  it,  in  a 
direction  from  within  outwards  ( fig . 405.  b). 

But  the  course  of  the  tube  through  the 
uterine  walls  may  be  still  more  satisfactorily 
traced  by  the  aid  of  a section  made  down  to, 
but  not  laying  open,  the  canal.  The  peculiar 
white  colour  of  the  tube  is  thus  made  to  con- 
trast strongly  with  the  surrounding  darker 
uterine  tissue  ; and  this  peculiarity  is  ren- 
dered more  striking  when  a fine  injection  of 
the  part  has  been  made.  The  canal  of  the 
tube  may  thus  be  readily  traced  from  its 
infundibular-shaped  commencement  running, 
in  the  first  half  of  its  course,  in  a direction 
obliquely  upwards  and  outwards,  and  in  its 
remaining  half,  either  horizontally  outwards, 


Fig.  406. 


Entrance  of  the  Fallopian  tube  into  the  uterine 
cavity , dissected  down  to  the  mucous  membrane, 
which  is  left  unopened.  (Ad  Nat.) 

or  more  commonly  turning  rather  suddenly 
downwards,  and  forming,  with  its  first  di- 
rection, an  angle  of  60°  (fig.  406.  and  431.). 

Strictly,  the  Fallopian  tube  should  be 
deemed  to  commence  at  this  point ; and  this 


should  be  regarded  as  the  true  ostium  uterinum , 
while  the  short  infundibular  canal  leading  to 
it  from  the  uterine  cavity  should  be  con- 
sidered a portion  of  that  cavity,  representing, 
in  fact,  the  cornu  of  the  uterus  in  mammalia. 
The  peculiar  form  of  this  portion  of  the  tube 
is  not  without  interest,  for  it  appears  to  me 
to  offer  a probable  explanation  of  the  occa- 
sional detention  of  the  impregnated  ovum,  in 
its  passage  through  this  division  of  the  ovi- 
duct, where  its  development  produces  the 
variety  of  extra-uterine  pregnancy  termed 
by  Breschet  interstitial. 

Canal  of  the  body  of  the  tube.  — While  the 
portion  of  the  Fallopian  tube  already  de- 
scribed, as  contained  within  the  substance  of 
uterine  walls,  is  rightly  termed  its  uterine  or 
fixed  portion,  the  main  part,  which  is  ex- 
ternal to  them,  constitutes  the  free  portion. 
This  also  is  traversed  in  its  entire  length 
by  a canal,  the  form  of  which  corresponds 
generally  with  that  of  the  tube  itself.  It  is 
occupied  by  numerous  longitudinal  folds  of 
the  lining  membrane  (Jig.  405.  c ),  which  are 
so  closely  placed  as  to  convert  the  channel 
of  the  tube  into  a series  of  minute  capillary 
canals.  These  folds  never  disappear  by  dis- 
tension like  the  folds  and  furrows  upon  many 
mucous  surfaces,  such  as  the  oesophagus,  blad- 
der, &c, ; but  they  are  true  plications,  like 
the  valvulae  conniventes  of  the  small  intes- 
tine, as  pointed  out  by  M.  Richard,  who 
has  very  accurately  described  their  arrange- 
ment.* Each  of  these  is  composed  of  two 
layers  of  mucous  membrane  united  together 
by  cellular  tissue.  Their  direction  is  con- 
stantly parallel  with  the  axis  of  the  tube.  In 
the  uterine  region  of  the  oviduct,  they  con- 
stitute two  or  three  small  projecting  and 
rigid  crests,  forming  the  little  capillary  chan- 
nels, but  in  proportion  as  they  advance  to- 
wards the  outer  part,  they  become  more 
elevated  and  numerous,  and  at  2 or  3 fingers’ 
breadth  from  the  uterus  commence  the  large 
floating  folds  which  are  prolonged  as  far 
as  the  pavilion.  These  floating  plaits  are 
from  4 to  6 in  number  ; they  acquire  a 
breadth  of  2 — 3///,  and  are  themselves  co- 
vered by  an  infinite  number  of  little  crests, 
often  imbricated  the  one  upon  the  other, 
and  intercepting  between  them  little  capil- 
lary canals.  On  a level  with  the  abdomi- 
nal opening  these  large  folds  cease,  the  small 
ones  only  remaining;  but  still  one  of  these 
large  folds  always  extends  beyond  the  ori- 
fice. 

External  orifice,  ostium  abdominale.  — This 
occupies  the  bottom  of  the  funnel-shaped 
expansion  or  trumpet-like  end  of  the  ovi- 
duct, and  is  formed  simply  by  a constriction 
of  the  tubal  walls  at  a short  distance  from 
the  irregularly  notched  margin  in  which  they 
terminate.  The  aperture  is  fringed  in  its 
entire  circumference  by  the  plications  of 
the  membrane  already  described  (fig.  405.). 
These  radiating  towards  the  centre  appear 
nearly  to  obstruct  the  entrance  of  the  tube, 


* These,  p.  85. 
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which,  however,  during  the  middle  period  of 
life  is  usually  of  sufficient  capacity  to  admit 
easily  of  the  introduction  of  a moderate- 
sized catheter.  The  constriction  which 
forms  this  aperture  is  not  occasioned  by  any 
thickening  nor  other  alteration  of  texture  in 
the  walls  of  the  tube,  so  that  after  the  parts 
have  been  laid  open,  it  is  often  difficult  to 
determine  the  exact  seat  of  the  previously 
existing  orifice  by  any  mark  except  that  of  a 
slight  diminution  in  breadth  of  the  walls  at 
this  spot. 

The  Pavilion , or  Infundibulum  consists  of 
the  expanded  or  trumpet-mouthed  portion  of 
the  tube  which  lies  between  the  orifice  just 
described  and  the  fringed  margin  in  which 
the  tube-walls  actually  terminate.  No  por- 
tion of  the  Fallopian  tube  is  so  variable  in 
form  and  construction  as  this,  and  yet  none 
is  of  such  importance,  for  upon  the  peculiar 
construction  of  this  part  depends  the  special 
action  of  the  oviduct  in  grasping  the  surface 
of  the  ovary,  and  receiving  and  conveying 
away  the  ovum. 

The  representations  which  in  illustrated 
works  usually  accompany  the  description  of 
this  part  serve  to  give  but  a feeble  notion  of 
the  beauty  of  its  construction,  apparently  be- 
cause the  advice  of  De  Graaf,  that  their 
structure  should  be  examined  under  water, 
has  been  commonly  neglected.  But  without 
the  support  derived  from  a fluid  of  greater 
density  than  the  atmosphere,  the  extremely 
delicate  plicae  and  fringes  with  which  the  ex- 
panded mouthpiece  of  the  tube  is  beset,  col- 
lapse and  exhibit  nothing  more  than  a ge- 
neral indication  or  outline  of  their  true  form. 

When  thus  examined,  the  pavilion  in 
young  and  health}^  subjects  is  observed  to 
be  funnel-shaped,  and  to  have  arranged 
upon  its  inner  surface  numerous  folds  and 


leaflets,  which  are  merely  continuations  of 
the  larger  and  smaller  plicae  lining  the  cavity 
of  the  tube.  These  folds,  which  are  irregu- 
larly though  often  very  closely  set,  con- 
verge towards  the  centre  of  the  orifice  of  the 
tube,  and  in  some  cases  appear  by  their  pro- 
fusion almost  to  block  up  the  entrance  of  the 
canal.  The  office  of  these  folds  is  doubtless 
to  receive  and  entangle  the  delicate  ovum  in 
one  of  the  numerous  channels  which  are 
formed  between  the  sets  of  leaflets,  and  so  to 
conduct  it  infallibly  into  the  common  orifice 
towards  which  they  all  converge. 

So  great  is  the  variety  perceptible  in  the 
conformation  of  this  structure  in  different  sub- 
jects, that  it  would  be  difficult  to  find  any 
two  in  which  a precisely  similar  arrangement 
of  parts  obtained.  Even  in  the  same  body 
there  is  often  a material  difference  in  the 
pavilion  of  the  two  sides.  And  these  varieties 
are  not  attributable  to  mere  individual  pecu- 
liarities of  form,  but  they  appear  to  bear  a 
certain  relation  to  the  age  of  the  person  in 
whom  they  are  found*,  and  consequently 
to  the  period  of  functional  activity  or  other- 
wise of  the  structures  of  which  they  form  an 
importart  part.  Thus  in  young  subjects, 
after  the  age  of  puberty,  and  in  those  who 
have  borne  few  children,  the  pavilion  exhibits 
that  richness  and  profusion  of  folds  and 
fringes  which  is  represented  in  figs.  404.  and 
419.  while  in  multiparse  and  those  advanced 
in  life  a greater  simplicity  of  form  in  this 
part  is  commonly  observed  ; but  between 
these  extremes  every  variety  of  arrangement 
may  be  observed. 

In  the  foetus,  and  in  very  young  subjects, 
the  margin  of  the  pavilion  is  nearly  evenly 
circular.  This  form  is  also  seen  in  adults  in 
those  rare  cases  where  the  prolongation  of 
one  of  the  fimbriae  along  the  tubo-ovarian 


Fig.  407. 


Portion  of  Fallopian  tube  from  an  adult.  (After  Richard .) 

a,  external  surface  of  the  fimbriae;  b,  line  of  demarcation  between  the  mucous  and  serous  membranes; 
cc,  body  of  the  tube;  dd,  tubo-ovarian  ligament,  presenting  scarcely  any  trace  of  the  fringes. 


ligament  does  not  occur,  but  commonly  the 
margin  is  uneven  or  scolloped,  as  shown  in 
fig.  407. 

At  this  point,  the  opportunity  occurs  of 
examining  an  arrange  ment  of  parts  which  is 


unique  in  the  animal  economy,  viz.,  the  con- 
junction of  a serous  with  a mucous  mem- 
brane. The  line  of  junction  of  these  two 

* Richard,  Thbse,  Anatomie  des  Trompes  de 
i Uterus  chez  la  Femme.  1851. 
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surfaces  may  here  be  traced  along  the  mar- 
gin where  the  tube  wall  terminates.  Here 
the  peritoneal  or  outer  covering  of  the  tube 
may  be  observed  to  cease  suddenly  in  the 
form  of  a distinct  boundary  line,  as  in  the 
example  represented  in  Jig.  407.  But  oc- 
casionally the  peritoneal  coat  is  prolonged 
upon  the  base  of  the  principal  leaflets  which 
crest  the  end  of  the  canal,  and  in  that  case 
a closer  examination  is  necessary  in  order  to 
discover  the  line  of  union  between  the  mu- 
cous and  the  serous  surfaces. 

The  Jimbrice,  lacinice  (Aa/a's),  or  morsus  dia- 
boli.  — The  structure  and  composition  of  these 
appendages  differ  in  no  respect  from  those  of 
the  plicae  or  folds  of  which  they  are  merely 
continuations.  These  fimbriae  present  many 
varieties  of  form,  but  are  generally  either  pe- 
tiolate,  lanceolate,  or  simpty  filiform.  Their 


margins  are  in  some  cases  coarsely  crenate, 
like  those  of  the  tubal  plicae,  while  in  other 
instances  they  are  so  finely  indented,  as  to 
require  the  use  of  a lens  for  their  examina- 
tion. The  greater  number  of  these  fimbriae 
are  attached  to  the  sides  or  margins  of  the 
infundibulum  by  their  narrower  extremity 
only,  like  leaves  thickly  clustered  on  the 
branches  of  a tree,  while  the  more  obtuse  ex- 
tremity of  each  leaflet  is  left  free,  apparently 
with  the  object  of  increasing  the  extent  of 
surface  of  the  tube-mouth,  which  may  be 
applied  to  the  superficies  of  the  ovary.  But 
very  commonly  one  or  two  fimbriae  are  ob- 
served to  be  firmly  attached  by  both  ends, 
while  the  body  extends  horizontally  in  the 
form  of  a flattened  band  among  the  rest  of 
the  fringes,  as  at  Jig.  408.  d.  The  backs  of 
these  are  always  covered  by  a continuation 


Fig.  408. 


Abdominal  end  of  right  Fallopian  tube,  from  an  adult.  ( After  Richard.') 


a,  fimbrias  irregularly  formed ; c c,  bristle  passed  through  an  accessoiy  pavilion ; d,  horizontal  band 
across  the  mouth  of  the  tube  formed  by  one  of  the  fimbriae  having  both  ends  fixed ; g h,  pedun- 
cle ending  in  fringed  processes,  probably  the  terminal  portion  of  the  Wolffian  duct.  (See  fig.  401. 
f and  explanation.)  i,  body  of  Fallopian  tube;  k,  ovary.  The  tubo-ovarian  ligament  and  fringes  are 
well  developed  in  this  specimen. 


of  the  serous  membrane.  It  is  difficult  to 
imagine  a use  for  them  unless  they  are  placed 
there  as  a safeguard  to  diminish  the  risk  of 
a retrograde  movement  and  escape  of  the 
ovum  after  it  has  entered  the  tube  along  one 
of  the  furrows  formed  between  the  plica?. 

The  length  of  the  fimbriae  ranges  from  ^/// 
to  The  principal  leaflets,  being  con- 

tinuations of  the  4 — 6 main  plicae  of  the  tube, 
exceed  the  rest  in  size,  and  these,  spreading 
like  rays,  form  the  more  salient  points  of 
the  fringes,  while  the  intermediate  spaces  are 
filled  up  by  the  smaller  appendages. 

Intermixed  with  the  latter  are  often  seen 
minute  pedunculated  cysts,  and  especially 
little  white  hard  grains,  the  size  of  millet 
seeds,  first  noticed  by  De  Graaf.  Similar 
grains  are  often  observed  upon  the  mesentery 
of  the  tube,  or  attached  to  the  outer  surface  of 
the  tube  itself  {Jig.  404.). 


The  Tubo-ovarian  ligament  and  fringes.  — 
This  so-called  ligament  (fig.  408.)  consists  of 
one  of  the  fimbriae,  which  is  almost  con- 
stantly prolonged  upon  the  outer  margin  or 
base  of  the  triangular  mesentery  of  the  tube. 
Extending  in  the  form  of  a slight  furrow 
or  channel  (Jig.  404.  d and  Jig.  405.  e),  be- 
tween the  outer  extremity  of  the  ovary  and  the 
inner  or  lower  border  of  the  tube,  it  is  mar- 
gined on  either  side  by  a row  of  leaflets,  pos- 
sessing shapes  as  variable  as  those  which 
characterise  the  rest  of  the  lesser  fringes. 
These  leaflets,  as  well  as  the  furrow  between 
them,  are  backed  by  a continuation  of  the 
peritoneal  fold  or  mesentery,  which,  after 
enclosing  the  tube,  here  terminates  abruptly 
on  a level  with  its  mouth,  and  thus  is  pro- 
duced the  appearance  of  a ligament,  whose 
use  is  simply  to  preserve  the  tubal  orifice  in 
contiguity  to  the  ovary;  but  there  is  no 
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reason  to  think  that  it  performs,  as  the  an- 
cient anatomists  supposed,  the  office  of  a 
muscle  in  drawing  these  parts  together. 

The  length  of  the  tubo-ovarian  ligament 
determines  the  distance  to  which  the  mouth 
of  the  tube  can  be  separated  from  its  corre- 
sponding ovary.  This,  in  most  instances,  is 
sufficient  to  permit  the  tubal  orifice  to  be 
easily  applied  over  any  portion  of  the  gland 
of  the  same  side ; so  that  from  whatever 
part  of  the  surface  of  the  ovary  an  ovum  is 
discharged,  the  reception  of  the  latter  by  the 
tube  is  rendered  possible  by  the  range  of 
motion  which  the  mouth  of  the  tube  enjoys 
in  relation  to  the  ovary.  The  average  length 
of  this  ligament,  measured  from  its  com- 
mencement at  the  margin  of  the  ovary  to  the 
centre  of  the  tubal  orifice  is  1\". 

Structure  of  the  coats  or  tunics.  — The  Fal- 
lopian tube  is  composed  of  three  coats  : — 
viz.,  1.  an  external  investment  of  peritoneum  ; 
2.  a proper  coat  composed  of  fibrous  tissue  ; 
and  3.  a mucous  lining  covered  by  epithe- 
lium. 

The  tube  has  been  already  described  as 
running  horizontally  within  two  folds  of 
peritoneum,  formed  by  the  upper  border  of 
the  lesser  wing,  or  ala  of  the  broad  ligament, 
which  serves  also  to  form  its  mesentery,  and 
to  connect  it  with  adjacent  parts.  This  fold 
encircles  the  tube  somewhat  loosely,  and  con- 
stitutes the  peritoneal  coat. 

Between  this  covering  and  the  middle  or  pro- 
per fibrous  coat  of  the  tube  is  found  a small 
quantity  of  fine  and  rather  tough  connective 
tissue,  which  serves  to  bind  these  coats  to- 
gether. This  intermediate  tissue  being  more 
abundant  in  quantity  towards  the  uterine 
end,  permits  a greater  freedom  of  movement 
of  the  serous  investment  of  the  tube  in  this 
region  than  at  the  opposite  or  free  extremity, 
where,  in  most  subjects,  the  serous  and  pro- 
per coats  cannot  be  separated  without  much 
difficulty. 

The  middle  or  fibrous  coat  has  been  very 
generally  regarded  as  containing  muscular 
fibres,  and  as  having  a contractile  power. 
Santorini  described  external,  longitudinal, 
and  internal  circular  fibres,  and  his  state- 
ment has  been  reasserted  by  Meckel,  Boivin, 
Velpeau,  and  many  others.  By  Kolliker,  also, 
the  middle  layer  of  this  tube  is  regarded  as 
a smooth  muscular  coat,  composed  of  a 
double  layer  of  fibres.  These  statements 
have  been  called  in  question  by  Robin  and 
Richard,  who  assert  that  there  are  in  the 
proper  walls  of  the  oviduct  only  fibres  of 
cellular  tissue  and  fibro-plastic  elements,  but 
no  muscular  fibres  of  organic  life.  M.  Ri- 
chard declares  that  it  is  impossible  to  recog- 
nise two  distinct  layers,  at  least  they  can  be 
only  artificially  produced.  The  number  of 
longitudinal  fasciculi  appears  always  to  ex- 
ceed that  of  the  transverse  fibres,  but  these 
elements  are  interlaced  in  every  direction, 
both  longitudinally  and  transversely. 

The  question  is  important,  for  unless  we 
consider,  with  Llaller,  that  the  proper  tissue 
of  the  tube  resembles  the  cavernous  body  of 


the  penis  and  clitoris,  and  that,  as  some  have 
supposed,  the  tube,  when  filled  with  blood, 
is  capable  of  erection,  for  which  conjecture 
there  appears  to  be  no  good  foundation,  it 
is  impossible,  in  the  absence  of  a contractile 
fibrous  coat,  to  explain  those  movements  of 
the  oviduct,  which  must  necessarily  occur 
whenever  the  abdominal  orifice  is  applied  to 
the  surface  of  the  ovary  — or  that  peris- 
taltic action  of  the  tube,  witnessed  by  Bi- 
schoff  in  the  Guinea-pig,  by  means  of  which 
the  ova  are  carried  backwards  and  forwards 
within  the  canal.  See  p.  611. 

With  a view  of  resolving  the  doubts  raised 
by  these  conflicting  statements,  I have  micro- 
scopically examined  the  fibrous  coat  of  the 
oviduct  in  the  human  subject  at  different  pe- 
riods of  life,  as  well  as  in  several  genera  of 
mammalia,  and  especially  in  Simia,  Bos,  Cer- 
vus,  and  Delphinus.  With  regard  to  these 
latter  examples,  I find  the  evidence  of  the 
presence  of  a smooth  muscular  layer,  consti- 
tuting the  middle  coat  of  the  oviduct,  more 
or  less  decisive  in  different  genera,  but  the 
existence  of  such  a coat  was  most  satisfac- 
torily determined  in  Delphinus  phocaena  (preg- 
nant). Here  not  only  were  the  smooth 
muscular  fibres,  collected  into  long  bundles, 
easily  distinguished,  but  they  were  still  more 
distinctly  shown  at  the  broken  extremities  of 
the  latter,  which  exhibited  the  characteristic 
fusiform  terminations  of  the  individual  fibre 
in  such  a manner  as  to  leave  no  doubt  as  to 
the  muscular  nature  of  the  tissue  forming  the 
principal  portion  of  this  coat,  which  contained 
besides  an  abundance  of  nuclear  elements  and 
common  fibres  of  connective  tissue. 

With  regard  to  the  human  subject,  it  ap- 
pears to  me  that  the  assertion  that  the  middle 
coat  of  the  oviduct  contains  only  fibrous  tis- 
sue, may  have  been  based  upon  the  examina- 
tion of  specimens  taken  from  females  advanced 
in  life  ; for,  applied  to  such  specimens,  the 
statement  is  generally  true,  but  in  younger 
subjects,  and  when  the  proper  reagents  have 
been  used,  I have  experienced  no  difficulty  in 
finding  more  or  less  satisfactory  evidence  of 
the  presence  of  smooth  muscular  fibres, 
provided  only  that  a sufficiently  high  power, 
and  the  mode  of  illumination  suitable  to  the 
discrimination  of  such  tissues,  were  em- 
ployed. 

It  must  be  observed,  however,  that  the 
condition  of  this  tissue  is  very  variable.  In 
some  subjects,  the  greater  portion  appears  to 
consist  of  nuclear  elements  which  here  and 
there  are  seen  intermixed  with  fusiform  fibres 
of  greater  or  less  length.  In  other  instances, 
the  tissue  is  more  distinctly  fibrillar,  the 
fibres  being  collected  in  bundles  consisting  of 
flattened  filaments  with  distinct  fusiform  ter- 
minations intermixed  with  bundles  of  white 
fibrous  tissue ; while  in  some,  and,  I believe, 
generally  in  older  subjects,  the  latter  form  of 
fibre,  as  just  stated,  abounds,  and  appears  to 
constitute  the  principal  portion  of  the  middle 
coat  of  the  tube. 

The  arrangement  of  the  fibres  constituting 
this  coat  is  chiefly  in  the  direction  of  the 
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axis  of  the  tube.  This,  indeed,  appears  to  be 
entirely  so  at  the  surface;  but  deeper  towards 
the  central  canal,  numerous  flat  bundles  cross- 
ing the  former  at  right  angles  are  encoun- 
tered, and  these  become  more  abundant  still 
nearer  to  the  mucous  membrane,  although,  so 
far  as  I have  been  able  to  trace  them,  they  do 
not  constitute  so  distinct  and  separate  a layer 
as  the  outer  longitudinal  stratum. 

The  general  condition  of  the  lining  mem- 
brane of  the  tube,  and  its  peculiar  arrange- 
ment, having  been  already  described,  it  is 
only  needful  here  to  explain  the  composition 
and  texture  of  this  coat.  This  membrane, 
although  commonly  regarded  as  a mucous 
membrane,  contains  neither  discoverable 
glands  nor  villi.  It  is  composed  of  a very 
delicate  pink  or  white  soft  layer,  consisting 
of  undeveloped  connective  tissue,  mixed  with 
numerous  fusiform  formative  cells. 

This  thin  layer  is  united  to  the  fibrous  coat 
by  a small  quantity  of  submucous  tissue, 
which  is  also  found  lying  between  the 
folds  of  membrane  forming  the  plicae,  or 
ridges,  and  serving  to  connect  together  the 
two  layers  of  which  they  are  composed. 

Covering  this  coat  upon  its  inner  surface 
is  a thin  layer  of  long  cylindrical  epithelial 
cells  of  a form  peculiar  to  the  Fallopian  tube, 
of  which  Henle  has  given  a minute  account.* 
These,  which  are  conical  or  filiform,  are  fur- 
nished with  an  oval  flattened  nucleus,  and 
have  at  their  broad,  unattached  end  a dis- 
tinct row  of  cilia.  These  cells  may  be  traced 
through  the  entire  length  of  the  tube,  from 
the  uterus  to  the  free  border  of  the  fimbriae, 
where  they  gradually  diminish  in  size,  and,  at 
the  point  of  junction  with  the  peritoneum, 
acquire  the  flattened  form  of  the  cells  of 
pavement  epithelium. 

Under  ordinary  circumstances,  and  when 
the  organs  are  healthy,  the  canal  of  the  Fal- 
lopian tube  contains  only  a small  quantity  of 
slightly  viscid  mucus.  But  when  death  has 
taken  place  during  a menstrual  period,  the 
fluid  is  found  to  be  replaced  by  blood  which 
is  usually  of  a dark  colour,  and  uncoagulated. 
This  fluid  presents,  under  the  microscope, 
the  characters  of  ordinary  blood,  with  which 
numerous  epithelial  scales,  derived  from  the 
walls  of  the  containing  tube,  are  intermixed. 

Blood  vessels  and  nerves.  — M.  Richard  is, 
so  far  as  I am  aware,  the  only  author  who 
has  been  at  the  pains  to  examine  and  de- 
scribe with  anything  like  minuteness  the  pre- 
cise arrangement  and  distribution  of  the 
blood-vessels  supplying  the  Fallopian  tube. 
The  following  is  his  account,  the  general 
accuracy  of  which  I have  verified  by  frequent 
injections  of  these  vessels. 

“ There  exists  always  a special  artery  for 
the  tube.  Springing  from  one  of  the  nume- 
rous branches  of  the  uterine  artery,  near  the 
angle  of  the  uterus,  this  vessel  takes  a direc- 
tion from  within  outwards,  from  the  com- 
mencement of  the  oviduct,  as  far  as  the 
neighbourhood  of  the  pavilion,  describing, 

* Encyclop.  Anat.  Gen.  t.  i. 


like  the  tube  itself,  a curve,  the  concavity 
of  which  looks  towards  the  side  of  the  ovary. 
The  artery,  which  is  lodged  in  the  substance 
of  the  mesentery  of  the  tube,  takes  a slightly 
sinuous  course,  parallel  with  the  oviduct,  and 
at  the  distance  of  one  or  two  finger  breadths 
from  it.  Situated  in  the  middle  of  the  fila- 
mentous cellular  tissue,  which  exists  between 
the  two  layers  of  peritoneum,  it  passes  con- 
stantly behind  the  organ  of  Rosenmiiller  ; so 
constantly,  that  keeping  this  relation  in  mind, 
one  could  immediately,  if  the  neighbouring 
organs  were  removed,  distinguish  the  anterior 
from  the  posterior  face  of  the  lesser  wing  of 
the  broad  ligament.  The  artery  is  accom- 
panied by  the  two  veins  of  the  tube,  and  sur- 
rounded by  very  delicate  nervous  filaments. 

“ The  branches  furnished  by  this  artery 
are  lateral  as  well  as  terminal.  The  lateral 
branches  are  generally  three  in  number.  The 
first  enters  the  inner  third  of  the  body  of  the 
tube,  at  a distance  of  three  or  four  centi- 
metres from  the  uterus  ; the  second  supplies 
the  middle,  and  the  third  the  outermost  ex- 
tremity of  the  oviduct.  These  three  branches 
before  arriving  at  the  tube  bifurcate,  the  twigs 
resulting  from  which  bifurcations  are  directed 
the  one  to  the  right  and  the  other  to  the  left 
to  inosculate  with  each  other.  From  this 
results  a series  of  arches  furnishing  branches 
to  every  portion  of  the  body  of  the  tube. 
The  innermost  bifurcating  branch  anastomoses 
with  a branch  derived  from  the  proper  artery 
of  the  uterus,  so  that  a well-marked  analogy 
between  the  distribution  of  the  tubal  artery 
and  that  of  the  mesentery  is  here  observable. 
The  terminal  division  is  distributed  to  the 
pavilion.  It  separates  into  a greater  or  less 
number  of  tortuous  branches,  each  of  which 
goes  to  supply  a fringe  of  the  pavilion  ; the 
tubo-ovarian  fringes  also  receive  each  a twig 
of  the  tubal  artery.  Sometimes,  however,  a 
small  branch  of  the  utero-ovarian  artery,  from 
which  it  is  detached  opposite  to  the  external 
extremity  of  the  ovary,  establishes  one  of  the 
anastomoses  between  the  uterine  and  the 
utero-ovarian  vessel.  From  the  concavity 
of  the  tubal  artery  very  small  branches  pro- 
ceed to  the  organ  of  Rosenmiiller,  and  to  the 
neighbouring  cellular  tissue.” 

But  no  adequate  notion  can  be  formed  of 
the  extreme  richness  of  supply  of  vessels  to 
this  and  the  neighbouring  organs  until,  after 
a successful  minute  injection,  the  parts  have 
been  dried  and  preserved  in  balsam.  Nume- 
rous vessels  which  the  opacity  of  the  parts 
had  previously  concealed  are  then  brought 
into  view.  They  are  seen  running  parallel 
with  the  surface  of  the  tube,  and  mostly  con- 
verging towards  the  fimbriae,  upon  and  in 
the  substance  of  which  they  lie  as  thickly  as 
the  pile  of  velvet,  previously  to  their  dis- 
persion into  their  final  capillary  terminations. 
It  was  probably  this  exuberance  of  vascular 
supply  that  led  some  former  observers  to 
imagine  that  the  tube  possessed  an  erectile 
tissue,  a structure  of  which  the  most  minute 
injections  do  not  suffice  to  exhibit  a trace. 

The  veins,  which  follow  the  same  course 
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as  the  arteries  of  the  tube,  frequently  an- 
astomose with  one  another  by  transverse 
branches,  which  serve  to  connect  together 
the  two  principal  trunks.  These  gather  the 
returning  blood  and  carry  it  into  the  plexus 
of  uterine  veins  placed  along  the  sides  of 
the  uterus. 

The  lymphatics  of  the  tube  have  the  same 
common  source  as  those  supplying  the  rest 
of  the  internal  generative  organ. 

The  nerves,  which  are  very  slender,  follow 
the  course  of  the  arteries.  They  are  de- 
rived, according  to  Dr.  Snow  Beck,  from  the 
hypogastric  and  aortic  plexuses. 

Functions  of  the  Fallopian  Tube. 

It  has  long  been  determined,  with  as  much 
precision  as  the  nature  of  the  subject  appar- 
ently admits,  that  the  Fallopian  tube  performs 
the  double  office  of  receiving  the  ova  from  the 
ovary,  and  conveying  them  into  the  uterus, 
and  of  receiving  the  spermatic  fluid  from  the 
uterus  and  conveying  it  in  the  direction  of 
the  ovary : the  tube  itself  being,  if  not  con- 
stantly, at  least  generally,  the  seat  of  im- 
pregnation ; or,  in  other  words,  the  precise 
spot  in  which  the  material  contact  of  the 
male  and  female  generative  elements  takes 
place. 

These  conclusions  regarding  the  offices  of 
the  oviduct,  are  deducible  from  various  ob- 
servations and  experiments,  both  of  a positive 
and  negative  kind,  made  upon  mammalian 
animals,  and  the  close  correspondence  which 
has  been  observed  between  these  and  similar 
observations,  so  far  as  they  can  be  made 
upon  the  human  female,  leads  also  to  the 
conclusion  that  there  is  little  or  no  material 
difference  between  the  mode  in  which  these 
offices  are  performed  in  man  and  in  the 
mammalia  generally. 


With  regard  to  the  demonstrative  evidence 
furnished  by  experiments  and  observations 
upon  animals,  as  well  as  by  observations 
upon  the  human  subject,  relative  to  the  pre- 
cise offices  of  the  oviduct  in  the  conveyance 
of  the  ova  from  the  ovary,  the  following 
points  may  be  considered  as  established. 

The  infundibular  orifice  of  the  Fallopian 
tube,  together  with  the  fimbriae  by  which 
its  margin  is  fringed,  at  the  time  of  the  dis- 
charge of  ova,  becomes  expanded  over  a cer- 
tain portion  of  the  ovary,  the  extent  of  the 
surface  covered  varying  according  to  the 
form  and  proportions  of  the  infundibulum 
relatively  to  the  size  of  the  ovary. 

In  some  mammalia,  the  cat  for  example, 
the  infundibulum  is  sufficiently  large  to  en- 
compass the  entire  ovary,  so  that  an  ovum 
escaping  from  any  portion  of  its  surface 
would  fall  within  the  receptacle  thus  provided 
for  it,  and  be  conveyed  to  the  orifice  of  the 
tube,  and  thence  into  its  canal.  But  in  many 
animals  of  this  class,  as  well  as  in  man,  the 
size  of  the  infundibulum  does  not  suffice  to 
cover  more  than  a portion  of  the  ovary  at 
any  one  time,  half  or  a third  it  may  be  of  the 
entire  surface  of  the  gland;  so  that  in  all 
these  cases  a selection  must  be  made  of  the 
exact  spot  from  which  the  discharge  of  an 
ovum  is  about  to  take  place,  or  else  the 
ovum  would  be  lost,  by  falling  into  the  cavity 
of  the  abdomen.  That  this  occasionally  hap- 
pens is  rendered  evident  by  those  cases  in 
which  the  infundibulum  is  glued  as  it  were  to 
a portion  of  the  ovary  by  morbid  adhesion. 
But  while  the  extremity  of  the  oviduct  is 
thus  immoveably  fixed,  the  process  of  ovula- 
tion still  goes  on  from  all  parts  of  the  ova- 
rian surface  indifferently,  so  that  those  ova 
only  which  might  happen  to  be  discharged 
from  the  particular  spot  to  which  the  tube  is 
affixed,  would  by  any  possibility  enter  its 


Fig.  409. 


Ovary  of  a woman  who  died  during  menstruation . 

The  coats  of  the  ovary  are  attenuated  in  two  places.  Three  apertures,  r r,  two  being  in  juxtaposition, 
lead  to  as  many  Graafian  vesicles  from  which  ova  have  been  recently  discharged,  escaping  ap- 
parently into  the  cavity  of  the  abdomen.  The  infundibulum  is  glued  to  the  extremity  of  the  ovary 
by  morbid  adhesion.  The  tube  is  distended  by  accumulated  fluid ; o,  ovary ; i,  infundibulum ; f, 
Fallopian  tube ; l,  broad  ligament.  {Ad  Nat.) 
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mouth,  and  all  the  rest  would  be  lost.  I 
have  already  adverted  at  p.  560.  to  such  an 
example,  and  of  this  case  a drawing  is  here 
subjoined.  In  this  instance,  three  ripe 
Graafian  vesicles  had  burst  on  one  side  of 
the  same  ovary,  and  had  discharged  their 
ova,  while  the  mouth  of  the  corresponding 
oviduct  was  inseparably  united  by  morbid 
adhesions  to  the  outer  extremity  of  the  gland, 
and  was  thus  effectually  prevented  from  re- 
ceiving any  ova  except  such  as  might  be  dis- 
charged from  the  spot  to  which  the  tube 
was  attached. 

By  what  power  the  mouth  of  the  tube  is 
directed  to  the  particular  portion  of  the  ovary 
from  which  an  ovum  is  about  to  be  discharged 
remains  entirely  unknown,  as,  indeed,  does 
also,  to  a certain  extent,  the  precise  nature 
of  the  mechanism  effecting  this  movement. 
The  part  termed  the  tubo-ovarian  ligament 
(Jig.  404.  d ) will  at  all  times  serve  to  keep 
the  infundibulum  in  contiguity  with  the  ovary, 
but  by  what  agency  the  orifice  of  the  tube  is 
drawn  towards,  and  its  fimbriae  become  ex- 
panded upon,  the  ovary,  cannot  be  very  satis- 
factorily explained.  These  movements  can 
only  be  referred  to  the  contraction  of  the 
low  form  of  fibre  of  which  this  part  has  been 
shown  to  be  chiefly  composed  ; and  although 
it  is  certain  that  in  a great  many  of  the  in- 
vertebrata,  a similar  form  of  contractile  fibre 
constitutes  the  sole  agency  by  which  their 
active  and  sometimes  very  rapid  movements 
are  effected,  yet  this  is  not  commonly  found 
to  be  associated  with  any  considerable  degree 
of  movement  in  the  higher  animals. 

The  temporary  adhesion  of  the  infundibulum 
to  the  surface  of  the  ovary  when  an  ovum 
is  about  to  be  discharged,  appears  to  be  ef- 
fected by  the  interposition  of  a slimy  mucus, 
which  possesses  sufficient  tenacity  to  require 
the  employment  of  some  slight  force  in  draw- 
ing the  parts  asunder,  and  which  is  furnished, 
probably,  by  those  numerous  minute  folds  or 
plicae  so  plentifully  covering  this  portion  of 
the  tube. 

It  was  formerly  supposed  that  this  ap- 
position of  the  mouth  of  the  tube  to  the 
ovary  occurred  only  under  the  influence  of 
the  sexual  orgasm  ; an  inference  which  was 
natural  so  long  as  the  belief  remained  general 
that  the  ova  were  discharged  from  the  ovary 
only  as  a consequence  of  sexual  congress. 
But  this  circumstance  admits  of  a modified 
explanation,  now  that  the  discharge  of  the 
ovum  in  mammalia  is  known  to  occur  during 
the  “heat,”  or  that  period  in  which  alone  the 
coitus  is  permitted  by  the  female.  The  ap- 
position of  the  Fallopian  tube  to  the  ovary 
at  such  times  is  to  be  regarded  as  a move- 
ment providing  for  the  safe  passage  of  the 
ova  to  the  uterus,  and,  in  regard  to  time,  as 
preceding  the  act  of  impregnation,  although 
it  might  endure  until  after  a fertilising  coitus 
had  taken  place,  and  so  the  parts  would 
occasionally  be  found  in  such  a state  of 
apposition  in  an  animal  killed  immediately 
or  shortly  after  that  event  ; thus  appearing 
to  warrant  the  conclusion  that  the  venereal 


orgasm  had  been  the  cause  of  this  movement. 
The  mode  in  which  the  ovum  is  expelled 
from  the  ovary  has  been  already  described 
at  p.  560.  In  the  form  there  represented,  the 
ovum  is  received  into,  and  is  conducted  along, 
the  Fallopian  tube  ; and,  on  account  of  the 
interest  which  attaches  to  the  earlier  deve- 
lopmental changes  occurring  here,  it  has, 
perhaps,  been  more  frequently  examined  in 
this  situation  than  in  any  other  portion  of 
the  generative  track.  Barry’s  tables  include 
the  particulars  of  ninety-three  ovula,  found 
in  various  parts  of  the  tube  in  the  rabbit, 
between  10  and  70  hours  post  coitum. 
BischofTs  observations  were  made  upon 
60  or  70  ovula  within  the  tube  in  the  same 
animal,  as  well  as  upon  many  more  in  other 
mammalia.  Several  instances  of  the  same 
kind  have  been  already  quoted,  two  of  these 
being  in  the  human  subject;  and  almost  every 
anatomical  collection  contains  examples  of 
the  human  ovum  abnormally  arrested  and 
developed  in  the  tube. 

In  what  way  the  ovum,  after  its  reception 
by  the  mouth  of  the  tube,  is  conveyed  along 
that  canal  into  the  uterus,  is  explained  by  the 
peculiar  construction  of  this  part.  The  tube 
being  lined  longitudinally  by  slender  folds 
which  divide  it  into  numerous  capillary  canals, 
and  having  every  part  of  its  inner  surface  co- 
vered by  cilia,  vibrating,  according  to  Henle, 
in  a direction  towards  the  uterus,  appears 
admirably  adapted  for  the  conveyance  of  the 
minute  ovum  downwards  from  the  place  of 
its  formation  to  its  seat  of  normal  develop- 
ment. The  peculiar  form  of  the  oviduct, 
w hich  is  more  or  less  funnel-shaped,  especially 
in  the  human  subject,  further  conduces  to 
this  direction  of  the  ovum  downwards,  while, 
in  many  instances,  its  course  appears  to  be 
aided  by  that  peristaltic  action  of  the  walls 
of  the  tube  which  many  observers  have 
noticed,  and  of  which  a further  account  will 
be  presently  given. 

The  period  of  time  occupied  by  the  de- 
scent of  the  ovum  through  the  tube  does  not 
usually  exceed  a very  few  days.  This,  how- 
ever, appears  to  be  a variable  feature  in 
different  mammalia,  and  regarding  which, 
even  in  those  animals  admitting  of  the  readiest 
observation,  it  appears  very  difficult  to  arrive 
at  definite  conclusions,  chiefly  on  account  of 
the  uncertainty  belonging  to  the  determination 
of  the  precise  moment  at  which  the  ovum 
quits  the  ovary. 

In  the  bitch  the  ovum,  after  quitting  the 
ovary,  is  supposed  to  remain  in  the  tube 
susceptible  of  impregnation  during  6 or  8 days; 
and  its  passage  is  probably  quite  completed 
in  10  days.  In  the  guinea-pig  the  ovum 
makes  its  passage  in  a much  shorter  time,  as 
it  usually  enters  the  uterus  at  the  end  of  the 
third  day.  In  the  rabbit  the  time  is  nearly 
the  same.  The  ovum,  surrounded  by  a thick 
layer  of  albumen,  passes  from  the  oviduct 
into  the  uterus  at  the  end  of  the  third  or 
beginning  of  the  fourth  day.  While  in  the 
roe,  although  the  time  occupied  is  probably 
longer,  yet,  at  the  most,  in  a few  days,  the 
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ovum,  unaltered  in  size,  as  in  other  cases 
where  it  receives  no  albumen  in  the  tube, 
reaches  the  uterus,  and  there,  if  impregna- 
tion has  taken  place,  it  remains  four  and  a 
half  months  without  undergoing  any  positive 
change.  In  man  little  is  known  accurately 
respecting  the  time  occupied  by  the  passage 
of  the  ovum  through  the  tube.  Only  two 
instances  have  been  recorded  in  which  the 
human  ovum  has  been  actually  seen  in  the 
tube  (see  p.  567.),  with  the  exception  of  ab- 
normal cases. 

The  attempt  to  determine  this  point  in  the 
human  subject  has  generally  proceeded  upon 
a comparison  of  the  condition  of  early  ova 
found  in  the  uterus,  or  prematurely  expelled 
from  it,  with  the  last  known  date  of  inter- 
course or  of  menstruation  ; but  neither  of 
these  modes  of  calculation  can  afford  any 
certain  information : for  it  is  obvious  that 
the  first  can  give  no  more  than  the  date  of 
insemination  (as,  for  example,  when  a single 
intercourse  has  occurred),  but  will  throw  no 
light  upon  the  question  of  the  time  which 
may  have  elapsed  since  the  ovum  quitted 
the  ovary,  and  how  long  it  may  have  re- 
mained unimpregnated  in  the  tube  ; while 
the  second  mode  is  rendered  equally  uncer- 
tain for  want  of  more  precise  knowledge  than 
we  at  present  possess  of  the  actual  relation 
in  point  of  time  between  menstruation  and 
ovulation.  See  p.  669. 

The  analogies  which  other  mammalia  fur- 
nish justify,  to  a certain  extent,  the  suppo- 
sition, that  the  time  occupied  by  the  passage 
of  the  ovum  through  the  tube  in  man  is  not 
materially  different.  But  the  circumstance 
that,  in  man,  the  periods  of  capacity  for 
impregnation  are  not  restricted  to  definite 
occasions,  to  the  same  extent  that  they  are 
in  brutes,  greatly  diminishes  the  value  of  any 
calculations  which  might  be  based  upon  these 
analogies. 

We  may  next  examine  the  evidence  by 
which  it  may  be  shown  that  the  Fallopian 
tube  serves,  on  the  other  hand,  as  a conduit 
for  the  spermatic  fluid  towards  the  ovary. 
That  it  performs  this  office,  in  addition  to 
that  of  conveying  the  ova  downwards  into 
the  uterus,  is  abundantly  proved  by  the  direct 
observations  of  Prevost  and  Dumas,  Bischoff, 
Barry,  Wagner,  and  many  others  ; whose 
experiments  serve  to  show,  also,  to  what 
extent  the  spermatozoa  are  capable  of  pene- 
trating within  the  tube,  and  of  retaining  their 
power  of  motion  there. 

Bischoff,  after  repeatedly  finding  sperma- 
tozoa in  active  movement  in  the  vagina,  and 
particularly  in  the  Fallopian  tube  of  the 
bitch,  though  in  this  latter  situation  the 
movements  had  ceased,  was  so  fortunate  as 
to  trace  them  in  an  animal  that  had  been 
lined  on  two  successive  days,  and  was  killed 
half  an  hour  after  the  last  coitus,  not  only  in 
the  uterus,  but  also  in  active  motion  through 
the  whole  length  of  the  tubes,  and  between 
the  fimbriae,  and  finally  in  the  sac  or  cap- 
sule which  the  peritoneum  forms  around  the 
ovary,  and  even  upon  the  ovary  itself.  Wag- 
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ner  also  found  in  a bitch,  killed  forty-eight 
hours  after  coitus,  spermatozoa  motionless  in 
the  vagina  but  active  in  the  uterus,  in  whose 
cornua,  as  well  as  in  the  Fallopian  tubes, 
their  number  and  activity  conspicuously  in- 
creased as  far  as  the  abdominal  extremity, 
where  they  completely  filled  every  fold  of 
membrane,  and  were  seen  moving  among  the 
fimbriae,  but  none  were  found  in  the  capsule 
or  pouch  that  surrounds  the  ovary.  By 
Barry  the  same  fact  of  the  possibility  of  the 
spermatozoa  penetrating  to  the  utmost  ex- 
tremity of  the  tube,  and  even  as  far  as  the 
surface  of  the  ovary,  has  been  demonstrated. 
Of  the  latter  he  gives  two  instances  ; but 
that  the  seminal  fluid  does  not  commonly 
penetrate  so  far  as  the  ovary  may  be  inferred 
from  the  statements  of  Prevost  and  Dumas, 
who  could  never  find  them  in  this  situation, 
and  of  Barry,  who,  acknowledging  the  ac- 
curacy of  those  observers,  says  himself,  that 
in  seventeen  out  of  nineteen  instances  in  the 
rabbit,  he  was  unable  to  detect  the  spermatic 
fluid  upon  the  ovary,  and  in  one  of  the  two 
cases  in  which  he  had  observed  it  there,  the 
only  evidence  of  the  fact  was  the  presence  of 
a single  spermatozoon. 

By  no  observer,  so  far  as  I am  aware,  have 
spermatozoa  ever  been  detected  within  the 
ovary  of  any  mammal. 

The  rapidity  with  which  the  spermatic  fluid 
is  capable  of  reaching  and  entering  the  tube 
is  sometimes  very  considerable.  Bischoff  has 
observed  spermatozoa  within  the  oviduct  of 
the  Guinea-pig  immediately  after  the  coitus;  in 
one  instance,  indeed,  he  traced  them  as  far  as 
the  middle  of  the  tube,  in  little  more  than 
three  quarters  of  an  hour  after  that  event, 
though  it  had  been  commonly  supposed  that 
a period  of  nine  or  ten  hours  was  requisite 
for  the  penetration  of  spermatozoa  to  the  ex- 
tremity of  the  tube. 

The  power  by  which  the  semen  reaches 
the  oviduct  is  partly  the  act  of  ejaculation, 
which  may  suffice  to  carry  it  to  the  end  of 
the  uterus,  partly  the  peristaltic  action  of  the 
uterus  and  tubes,  in  those  animals  in  which 
these  parts  have  flexible  walls ; partly,  also, 
the  movements  of  the  spermatozoa  themselves. 
But  the  cilia  lining  the  tubes  can  in  no  way 
contribute  to  this  effect,  since  their  action 
would  create  a current  in  the  contrary  direc- 
tion to  the  ascent  of  the  fluid. 

Thus  it  has  been  shown  that  the  Fallopian 
tube,  or  oviduct,  performs  the  double  office 
of  conveying  the  ova  from  the  ovary  towards 
the  uterus,  and  of  serving  as  a conduit  for 
the  passage  of  the  spermatic  fluid  from  the 
uterus  towards  the  ovary  ; and  the  conclusion 
is  almost  inevitable,  that,  by  these  combined 
operations,  the  encounter  of  the  generative 
elements  will  most  probably  take  place  at 
some  point  within  the  tubal  canal.  It  may, 
however,  be  objected,  that  since  the  sper- 
matic fluid  has  been  known  occasionally  to 
reach  as  far  as  the  ovary,  impregnation  may 
occur  there ; or,  on  the  other  hand,  that  inas- 
much as  this  fluid  must  necessarily,  in  part  at 
least,  fill  the  uterus  before  it  can  occupy  the^ 
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oviduct,  the  ovum  may  not  become  impreg- 
nated until  after  it  has  reached  the  principal 
cavity  of  the  generative  track. 

In  order,  therefore,  to  determine  as  nearly 
as  possible  the  precise  limits  of  the  functions 
of  the  oviducts,  it  will  be  necessary  to  ex- 
amine more  particularly  the  evidence,  which 
serves  to  show,  that  while  the  ovary  is  the 
part  in  which  the  ovum  is  formed,  and  the 
uterus  that  in  which  it  is  developed  ; the 
Fallopian  tube,  besides  being  the  conductor 
of  the  ovum  from  the  formative  to  the  reci- 
pient organ,  is  also  the  seat  of  the  second 
most  important  step  in  the  process  of  genera- 
tion, namely,  its  fertilisation. 

Here  human  physiology  is  so  much  at  fault 
that  it  again  becomes  necessary  to  resort  to 
the  evidence  furnished  by  experiments,  and 
observations  made  upon  the  mammalia  ge- 
nerally. 

Now,  one  of  the  most  remarkable  circum- 
stances relating  to  the  generative  process  in 
the  mammalia  is,  that  the  periods  of  separa- 
tion of  the  ova  from  the  ovary,  and  of  their 
passage  down  the  Fallopian  tube,  are  coinci- 
dent with  the  oestrus.  Bischoff,  indeed,  has 
ascertained,  in  the  bitch,  that  by  the  time  the 
ovum  has  reached  the  uterus,  or  even  the 
iower  end  of  the  oviduct,  the  period  of  heat, 
or  desire  for  sexual  congress,  has  passed 
away,  and  consequently  the  opportunity  for 
impregnation  is  lost.  In  the  Guinea-pig  also 
it  appears  certain  that  the  opportunity  for 
impregnation  is  already  gone  by  the  time  the 
ovum  has  quitted  the  tube,  and  has  reached 
the  uterus  ; for  the  oestrus  is  then  long 
passed,  the  coitus  has  long  ceased  to  be 
permitted,  and  even  the  vulva  is  at  this  time 
again  contracted.  And  although  doubtless 
these  conditions  vary  in  different  genera,  yet 
a variety  of  circumstances,  of  which  a more 
particular  account  will  be  presently  given, 
renders  it  probable  that  the  rule  is  general 
among  the  mammalia,  that  insemination  shall 
occur  coincidently  with  the  passage  of  the 
ovum  down  the  Fallopian  tube. 

Next,  it  may  be  shown,  by  the  experiments 
of  Cruikshank,  Haighton,  Blundell,  and 
Bischoff,  which  consisted  in  deligation  or 
excision  of  portions  of  the  tube,  that  when- 
ever the  obliteration  of  the  canal  was  com- 
plete, and  had  been  effected  prior  to  the  act 
of  copulation,  fertilisation  of  the  ovum  was 
rendered  impossible. 

These  experiments  were  most  satisfactory 
when  performed  on  one  side  only  of  the  ge- 
nerative organs,  so  as  to  leave  free  play  for 
the  natural  functions  of  the  other ; and  thus 
the  negative  results  obtained  on  the  one  half 
of  the  body  being  set  off  against  the  positive 
ones  of  the  other,  served  to  enhance  the 
value  of  both.  By  such  experiments  it  may 
be  shown  that  mechanical  obstruction  of  the 
tube,  while  interfering  in  no  respect  with  the 
spontaneous  separation  of  the  ovum  from  the 
ovary,  or  its  reception  by  the  mouth  of  the 
tube,  and  descent  as  far  as  the  seat  of  ob- 
struction (provided  indeed  that  care  is  taken 
in  the  experiment  not  to  destroy  the  vascular 


supply  of  the  parts),  prevents  the  completion 
of  the  reproductive  act,  and  stops  it  at  this 
stage,  by  impeding  the  access  of  the  sper- 
matic fluid  to  the  ovum. 

But  the  results  of  such  experiments  will 
necessarily  vary  according  to  the  time  and 
place  of  application  of  the  ligature.  Thus 
while  division  or  deligation  of  the  tube  before, 
or  even  very  shortly  after,  intercourse  pre- 
vents impregnation  of  the  ova,  yet,  according 
to  Haighton,  the  same  experiment  performed 
sixty  hours  after  coitus  had  no  effect  what- 
ever in  impeding  the  development  of  the  em- 
bryo, for  in  that  time  the  encounter  of  the 
generative  elements  would  have  already  taken 
place. 

But  although  these  experiments  may  be 
infinitely  varied,  they  cannot  afford  such  sa- 
tisfactory information  as  may  be  derived  from 
the  actual  examination  of  the  contents  of  the 
tube  where  natural  impregnation  has  been 
allowed  to  obtain,  especially  when  these  exa- 
minations have  been  conducted  with  the  aid 
of  the  microscope.  In  this  way  may  be  ob- 
tained an  amount  of  collective  evidence  that 
leaves  little  to  be  desired  for  the  purpose  of 
fully  elucidating  the  history  of  the  ovum  dur- 
ing that  brief  but  important  period  which 
intervenes  between  its  quitting  the  ovary  and 
its  entrance  into  the  uterus.  But  since  an 
account  of  the  development  of  the  ovum  does 
not  come  within  the  scope  of  this  article, 
only  so  much  of  the  subject  will  be  given 
here  as  will  be  requisite  to  continue  the  ar- 
gument for  the  purpose  of  showing  what  is 
the  precise  part  which  the  Fallopian  tube 
takes  in  the  process  of  impregnation. 

There  can  be  no  question  that  the  mam- 
malian ovum,  after  an  efficient  coitus,  enters 
the  uterus  in  a condition  differing  in  many 
important  particulars  from  that  in  which  it 
ordinarily  quits  the  ovary.  And  although  a 
certain  amount  of  variation  is  perceptible  in 
regard  to  the  actual  changes  experienced  by 
the  ovum  in  different  species,  during  its  pas- 
sage through  the  tube,  yet  so  constantly  are 
the  main  features  preserved,  that  the  obser- 
vations made  upon  any  one  species  will  ge- 
nerally serve  as  a type  of  the  rest,  and  cer- 
tainly the  aggregate  of  these  observations, 
agreeing  closely  as  they  do  with  one  another, 
render  the  conclusion  in  the  highest  degree 
probable,  that  changes  not  very  different  from 
these  occur  also  in  the  ovum  in  man. 

Barry  asserts  that  “there  is  no  condition 
of  the  ovum,  uniform  in  all  respects,  which 
can  be  pointed  out  as  the  particular  state  in 
which  it  is  discharged  from  the  ovary.”  Ne- 
vertheless the  ripe  ovum  which  is  about  to 
be  expelled,  or  one  which  has  been  just 
discharged,  presents  certain  well-marked  cha- 
racteristics, of  which  the  following  are  the 
most  important. 

The  ovum  is  closely  invested  by  a layer  of 
nucleated  cells.  These  form  a portion  of  the 
granular  membrane  or  lining  of  the  Graafian 
follicle  in  which  it  is  imbedded,  and  when 
the  ovum  is  discharged  from  the  follicle,  as 
described  at  p.  560.,  a portion  of  these  gra- 
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nules  is  carried  with  it  into  the  mouth  of  the 
Fallopian  tube. 

In  ova  which  are  not  quite  ripe,  these  nu- 
cleated cells  are  round,  but  during  the  oes- 
trus, in  the  riper  ova,  the  cells  become  elon- 
gated and  fusiform,  having  their  pointed  ends 
attached  to  the  zona  pellueida  or  bounding 
membrane  of  the  ovum.  They  present  a 
glassy  swollen  aspect,  by  which  the  fully  ripe 


Fig.  410. 


Ripe  ovum  from  the  ovary.  Guinea-pig.  ( After 
Bischojf. ) 

ova  acquire  an  appearance  of  being  sur- 
rounded by  rays.  This  change  occurs  in 
most  mammalia,  as  the  dog,  rabbit,  sheep, 
rat,  roe,  and  kangaroo.  It  is  characteristic 
of  the  mature  ova,  and  may  be  regarded  as  a 
certain  sign  of  their  ripeness. 

Corresponding  with  this  external  alteration 
in  the  appearance  of  the  ovum,  are  certain 
internal  changes,  of  which  the  chief  is  the 
disappearance  of  the  germinal  vesicle.  This 
indeed  seems  to  be  an  almost  constant  phe- 
nomenon throughout  the  mammalia,  though, 
as  to  the  precise  mode,  or  even  time,  of  dis- 
appearance of  this  important  constituent  of 
the  ovum,  observers  are  by  no  means  agreed. 
By  Barry  it  was  considered,  after  close  ob- 
servation, that  the  vesicle  was  not  dissolved 
nor  ruptured,  as  many  now  suppose,  but  that 
it  became  lost  to  observation  by  retiring  to 
the  centre  of  the  ovum,  where  it  was  changed 
in  character  by  an  internal  process  of  cell  de- 
velopment. 

These  changes,  external  and  internal,  are 
the  precursors  of  impregnation,  and  charac- 
terise the  ovum  shortly  prior  to  and  at  the 
period  of  its  quitting  the  ovary. 

Arrived  within  the  Fallopian  tube,  the  first 
alteration  which  the  ovum  experiences  is  the 
stripping  off  of  the  ray-like  appendage  of  nu- 
cleated cells  with  which  it  quitted  the  ovary. 
This  change  results  apparently  from  a burst- 
ing and  diffluence  of  these  cells,  now  no 
longer  capable  of  serving  any  useful  purpose ; 
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for  the  conjecture  that  they  might  furnish 
materials  for  the  construction  of  the  chorion 
has  not  been  supported  by  any  direct  obser- 
vations. On  the  contrary,  numerous  obser- 
vations of  Bischoff  show  that  this  process  of 
freeing  the  ovum  from  its  surrounding  layer 
of  cells,  takes  place  very  soon  after  its  en- 
trance within  the  tube,  and  generally  in  the 
upper  third. 


Fig.  411. 


The  ovum  oti  first  arriving  in  the  Fallopian  tube. 

The  ray-like  appendages  are  nearly  stripped  off. 

( After  Bischoff ) 

a,  zona  pellueida;  b,  granular  bodies  between  the 
zona  pellueida  and  yelk.  Rabbit. 

And  now,  if  the  coitus  does  not  obtain, 
and  no  contact  of  the  generative  elements 
occurs,  the  ovum  perishes  ; observations  at 
least  relative  to  its  further  fate  are  wanting. 
But  should  the  ovum  have  become  fertilised, 
then  a noticeable  series  of  changes  takes 
place,  of  which  the  following  are  the  most 
important. 

The  zona  pellueida,  or  transparent  bound- 
ing membrane  of  the  ovum,  having  been  freed 
of  its  external  granular  investment,  the  entire 
ovum  presents  the  condition  represented  in 
figure  412.  Deprived  now'  of  all  encum- 
brance, the  surface  of  the  ovum  is  in  a 
condition  eminently  favourable  for  the  pas- 
sage through  it  of  the  spermatozoa,  which 
penetrate  readily  that  soft  outer  coat,  and 
thus  gain  admission  to  the  yelk. 

The  fact  of  the  penetration  of  the  outer 
coat  of  the  ovum  by  the  spermatozoa,  which 
has  been  so  often  asserted  and  denied,  may 
now,  after  much  controversy,  be  considered 
as  established.  In  the  mammalian  ovum, 
this  passage  may  take  place  apparently 
through  any  portion  of  the  outer  coat,  just 
as  it  does  in  the  ova  of  amphibia,  and  not 
through  a special  pore  or  microphyle,  such 
as  exists  in  the  ova  of  osseous  fishes. 

Following  this  act  of  penetration  occurs 
a change  which  apparently  affords  the  first 
distinct  evidence  that  the  power  of  the  sper- 
matozoa has  been  efficiently  exerted  upon 
the  ovum.  The  yelk,  which  had  previously 
completely  filled  the  zona,  is  observed  to 
have  become  contracted,  so  that  an  inter- 
space is  left  between  it  and  the  zona,  termed 
by  Newport,  who  has  carefully  watched  its 
formation  in  the  ova  of  amphibia,  the  “re- 
spiratory chamber.”  Such  a retiring  of  the 
yelk,  so  as  to  leave  an  interspace  between 
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the  latter  and  the  zona  pellueida,  which  in- 
terspace is  filled  by  a transparent  fluid,  has 
been  noticed  in  many  mammalia,  as  the 
Guinea-pig,  rabbit,  &c. 


Fig.  412. 


The  ovum  a little  more  advanced  in  the  tube.  ( After 
Bischoff.) 

The  surface  is  perfectly  smooth.  Spermatozoa 
have  penetrated  the  zona  pellueida.  The  respira- 
tory chamber  is  formed  between  the  latter  and  the 
yelk.  The  rotation  of  the  yelk  has  commenced,  as 
indicated  by  the  arrows.  The  granular  bodies  ap- 
pear preparatory  to  the  segmentation  of  the  yelk. 
Several  of  these  stages  are  seen  commencing  in  the 
preceding  figure.  Rabbit. 

This  change  is  preliminary  to  another  oc- 
currence, which  has  been  observed  in  the 
ova  of  many  animals,  both  vertebrate  and 
invertebrate,  viz.  the  rotation  of  the  yelk 
within  the  interspace  just  described  ; — a ro- 
tation which  is  effected  by  the  aid  of  cilia 
clothing  the  surface  of  the  yelk. 

About  this  time  may  be  observed  one,  or 
perhaps  two,  small  granular  bodies,  whose 
formation  has  given  rise  to  many  and  varied 
speculations  regarding  their  signification  and 
use.  They  occupy  a portion  of  the  space 
between  the  yelk  and  zona  pellueida,  and 
appear  to  be  common  to  the  mammalian 
ovum  and  that  of  other  classes.  The  most 
probable  supposition  regarding  their  use  con- 
nects them  with  the  division  or  cleavage  of 
the  yelk  which  follows  their  appearance. 

Whatever  doubts  may  be  entertained  as  to 
the  dependence  of  the  phenomena  already 
described  upon  a preceding  act  of  impregna- 
tion, all  question  is  set  at  rest  at  this  point, 
by  the  direct  experiments  of  Newport,  who 


Fig.  413. 


The  ovum  still  more  advanced  in  the  tube.  ( After 
Bischoff.) 

The  first  stage  in  the  segmentation  of  the  yelk 
has  taken  place.  Rabbit. 


ascertained  beyond  doubt,  that  segmentation 
of  the  yelk  is  the  result  of  impregnation  alone, 
and  that  it  never  takes  place  in  the  unim- 
pregnated ovum. 

This  segmentation  of  the  yelk  consists  in 
a spontaneous  cleavage  of  that  body,  at  first 
into  two,  and  then  into  four,  equal  parts ; the 
process  of  division  continuing  in  geometric 
progression  until  the  whole  is  broken  up  into 
a mass  of  finely  nucleated  particles,  between 
which  the  original  sperm-force  is  probably 
equally  divided. 

Segmentation  of  the  yelk  of  the  mamma- 
lian ovum  has  never  been  observed  in  its 
commencing  stages  anywhere  but  in  the  tube. 
The  extent  to  which  it  proceeds  before  the 
ovum  quits  the  oviduct  to  enter  the  uterus 
appears  to  vary  in  different  species.  Bischoff 
never  saw  more  than  four  yelk-divisions  in 
the  ovum  of  the  Guinea-pig  by  the  time  that 


Fig.  414. 


The  ovum  from  the  lower  or  uterine  end  of  the 
Fallopian  tube.  ( After  Bischoff.') 

The  yelk  exhibits  four  divisions.  Rabbit. 

it  had  reached  the  lower  portion  of  the  tube  ; 
and  it  is  probable  that  a further  division  into 
eight  parts  occurs  in  the  extreme  end  of  the 
duct,  since,  in  the  next  condition  of  the  ova 
found  in  the  uterus,  the  yelk  exhibited  12 
— 16  divisions. 

The  only  remaining  change  in  the  condition 
of  the  ovum  during  its  residence  in  the  ovi- 


Fig.  415. 


The  addition  of  a layer  of  albumen  in  the  lower  por- 
tion of  the  tube — ( observed  only  in  the  rabbit.) 
{After  Bischoff) 

The  yelk  exhibits  eight  divisions. 
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duct,  which  it  is  necessary  here  to  notice,  is 
the  addition,  sometimes,  of  a thick  layer  of 
albumen  around  the  zona  pellucida,  which  is 
formed  upon  it  in  the  middle  and  lower  por- 
tions of  the  tube.  But  this  is  certainly  not  a 
constant,  and  apparently  not  even  a common 
occurrence.  It  occurs  in  the  rabbit,  but  not 
in  the  bitch,  Guinea-pig,  or  roe. 

These  are  the  principal  and  more  obvious 
changes  which  the  ovum  experiences  in  its 
passage  down  the  Fallopian  tube  until  it 
enters  the  uterus.  So  regular  is  the  order 
with  which  they  succeed  each  other  that 
particular  portions  of  the  tube  may  be  as- 
signed as  the  seat  of  each  occurrence.  Thus 
the  first,  or  upper  third  of  the  oviduct  is 
appropriated  to  the  reception  of  the  ovum, 
which,  soon  after  quitting  the  ovary,  is  here 
deprived  of  its  adventitious  covering  of  nu- 
cleated cells,  and  is  thus  prepared  for  the 
full  operation  of  the  spermatozoa,  whose 
active  movements  in  this  part  of  the  tube 
have  been  frequently  noticed.  Here  also 
spermatozoa  have  been  frequently  seen  upon, 
and  even  within,  the  ova  ; and  here  the  first 
changes  characteristic  of  the  commencing 
operations  of  the  sperm  force,  such  as  the 
formation  of  the  respiratory  chamber,  and 
rotation  of  the  yelk,  may  be  noticed.  In  the 
middle  of  the  tube  the  ova  commonly  exhibit 
still  more  decided  evidences  of  impregnation. 
The  cleavage  of  the  yelk  has  already  com- 
menced, and  one  or  more  granular  bodies 
occupy  the  space  between  it  and  the  zona. 
The  ova  found  in  the  lower  third,  except 
those  which  may  be  destined  to  perish,  al- 
ways show  unmistakable  signs  of  impregna- 
tion, of  which  the  segmentation  of  the  yelk, 
now  advanced  to  the  production  of  12 — 16 
divisions,  is  the  most  expressive. 

If  the  views  of  Bischoff  be  correct,  it  is  in 
the  upper  third,  or  at  farthest  in  the  middle 
of  the  tube,  that  impregnation  must  occur, 
unless  indeed  it  takes  place  at  the  ovary. 
For  in  the  lower  end  of  the  tube  the  more 
definite  developmental  changes  of  the  ovum 
occur,  or  otherwise  the  ovum  perishes.  In 
the  dog  and  Guinea-pig,  by  the  time  the  ovum 
has  reached  this  spot,  the  oestrus  is  past,  and 
the  animal  will  no  longer  permit  the  coitus.* 

Connected  apparently  with  some  of  the 
foregoing  steps  in  the  process  of  generation, 
though  it  does  not  appear  precisely  with 
which,  is  a phenomenon  described  by  Bis- 
choff as  occurring  in  the  Guinea-pig.  Several 

* Pouch et  (L’Ovulation  Spontanee)  places  the 
seat  of  impregnation  lower  down  in  the  oviduct. 
He  asserts  that  it  is  only  about  the  middle  of  the 
tube,  or  more  particularly  in  its  lower  portion,  and 
even  in  the  cavity  of  the  uterus  itself,  that  the 
material  contact  of  the  ova  with  the  spermatozoa 
can  occur.  And  he  regards  the  passage  of  the 
semen  as  far  as  the  extremity  of  the  tube,  and  its 
arrival  at  the  ovary,  as  an  “ excessively  rare  ano- 
maly.” But  these  statements  are  based  upon  ex- 
aminations directed  only  to  the  detection  of  the 
presence  of  spermatozoa  in  the  oviduct,  and  are  not 
connected  with  microscopic  observations  of  those 
developmental  changes  in  the  ovum,  which  are  in- 
disputably the  results  of  impregnation,  and  of  which 
an  account  has  been  given  in  the  text. 
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times  Bischoff  had  the  good  fortune  to  ob- 
serve with  a lens,  and  also  under  the  micro- 
scope, a peristaltic  action  in  the  walls  of  the 
oviduct,  by  which  the  contained  ova,  visible 
through  them,  were  moved  backwards  and  for- 
wards. The  ova  appeared  to  be  surrounded 
by  a transparent  fluid,  in  which  they  floated. 

Now,  such  an  observation  is  interesting, 
when  viewed  in  connexion  with  two  circum- 
stances, specially  observed  and  proved  by 
Newport,  namely,  that  in  the  artificial  im- 
pregnation of  the  ova  of  amphibia,  although 
the  process  of  impregnation  is  commenced  at 
the  instant  of  contact  of  the  spermatozoa  with 
the  ova,  yet  a certain  duration  of  contact  is 
essential  to  its  completion.  And  further,  that 
although  an  exceedingly  minute  quantity  of 
spermatozoa  suffices  to  impregnate  the  ovum, 
yet  impregnation  takes  place  more  tardily 
when  the  number  is  extremely  limited  than 
when  the  number  is  in  full  abundance  ; while 
when  the  quantity  is  reduced  below  a certain 
amount,  or  the  duration  of  contact  is  limited, 
then  the  phenomenon  is  incomplete,  and 
partial  impregnation,  evidenced  by  imperfect 
segmentation  of  the  yelk,  and  arrest  of  the 
further  stages  of  development,  is  the  in- 
evitable result. 

Since,  then,  it  cannot  be  supposed  that  a 
less  perfect  or  complete  contact  of  the  ova 
with  the  spermatozoa  is  needful  to  their  im- 
pregnation in  the  higher  than  in  the  lower 
vertebrata,  there  seems  to  be  good  ground 
for  conjecturing  that  this  peculiar  peristaltic 
movement  in  the  walls  of  the  Fallopian  tube, 
which  has  been  noticed  also  by  other  ob- 
servers, may  have  for  one  of  its  objects  the 
more  perfect  commingling  of  the  two  gene- 
rative elements,  the  spermatozoa  and  the  ova, 
which,  proceeding  as  they  do  in  opposite  di- 
rections, and  encountering  each  other  in  some 
portion  of  the  canal,  would  thus  be  carried 
backwards  and  forwards,  and  thus  a certain 
permanence  of  contact,  such  as  Newport  has 
shown  to  be  necessary  in  the  amphibia,  would 
be  insured  to  them.  And  this  supposition 
may  be  further  strengthened  by  the  reflection 
that  while  an  onward  movement  in  either  di- 
rection would  serve  for  the  conveyance  of 
each  element  singly  along  the  tube,  a back- 
ward and  forward  motion  alternating  could 
only  retard  either  or  both  processes,  and  that 
there  could  be  only  one  apparent  advantage 
in  such  retardation,  namely,  the  retention  of 
both  elements  for  a longer  or  shorter  time  in 
permanence  of  contact. 

To  sum  up  the  offices  of  the  Fallopian 
tube,  the  following  may  be  said  to  have  been 
with  certainty  ascertained  to  belong  to  that 
division  of  the  generative  organs  : To  re- 
ceive the  spermatic  fluid  from  the  uterus 
and  convey  it  upwards  through  the  entire 
canal,  and  as  far  sometimes  as  the  ovary  ; 
To  receive  contrariwise  the  unimpregnated 
ova,  as  they  are  discharged  from  the  ovary, 
by  means  of  its  expanded  open  mouth,  which 
in  these  cases,  where  the  entire  ovary  cannot 
be  grasped,  is  guided,  by  a process  hitherto 
unexplained,  to  select  and  apply  itself  to  that 
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particular  spot  from  which  the  ripe  ovum  is 
about  to  be  expelled  ; to  convey  the  ovum 
in  a direction  opposite  to  the  course  of  the 
fertilising  fluid,  so  as  to  ensure  the  meeting 
and  commingling  of  the  generative  elements, 
an  event  to  which  the  limited  calibre  joined  to 
the  peristaltic  action  of  the  oviduct  probably 
in  a great  degree  contributes  j to  afford  pro- 
tection to  the  ovum  during  that  brief  sojourn 
in  which  the  first  effects  of  fertilisation  are 
manifested  upon  its  constituent  parts  ; to 
aid  probably  in  certain  changes  which  are 
operated  upon  the  surface  of  the  ovum,  con- 
sisting first,  in  all  cases  apparently,  in  a strip- 
ping off  of  the  adventitious  covering  with 
which  the  ovum  is  invested  on  entering  the 
tube,  and  secondly,  in  some  instances,  in 
the  addition  of  certain  materials  which  in- 
crease slightly  the  bulk  of  the  ovum  ; and 
lastly,  in  transmitting  onwards  the  ovum,  so 
altered  and  prepared  for  more  complete  de- 
velopment, to  the  cavity  of  the  uterus,  or  in 
conveying  away  those  which,  for  want  of 
impregnation,  are  destined  to  perish. 

In  reference  to  these  conclusions  regarding 
the  offices  of  the  Fallopian  tube,  which  the 
present  state  of  physiology  appears  to  war- 
rant, the  question  here  naturally  arises,  how 
far  they  are  applicable  to  the  female  of  man, 
or  to  what  extent  her  case  may  be  viewred 
as  exceptional  on  account  of  certain  differ- 
ences in  her  organisation  and  habitudes. 

One  of  the  most  observable  of  these  dif- 
ferences is  the  absence  of  that  marked  dis- 
tinction of  periods  alternating  with  each  other,, 
such  as  are  shown  in  a greater  or  less  degree 
in  the  females  of  most  mammalia  in  regard 
to  the  activity  of  the  sexual  functions. 

That  these  alternating  periods  of  desire 
and  aversion  to  the  coitus  are  strictly  sig- 
nificant of  corresponding  temporary  states  of 
physical  capacity  and  incapacity  for  concep- 
tion, is  placed  beyond  doubt,  by  the  results 
of  examination  of  the  internal  organs  and 
their  contents  at  these  respective  periods. 

In  those  animals  in  which  the  oestrus  re- 
turns at  short  intervals,  the  male  generally 
remains  potent  at  all  times.  The  temporary 
incapacity  is  on  the  side  of  the  female,  and 
occurs  in  the  intervals  between  the  successive 
acts  of  ripening  and  discharge  of  the  ova  from 
the  ovary,  together  with  their  passage  down 
the  tube.  It  has  been  shown  that  during 
these  events  only  will  she  receive  the  male, 
and  therefore,  on  that  account  also,  is  con- 
ception then  only  possible. 

This  circumstance  is  rendered  more  striking 
in  animals  in  whom  this  interval  is  longest, 
as  in  the  roe-deer,  where  the  oestrus  returns 
only  once  annually,  and  in  whom  the  capacity 
for  procreation  is  limited  to  a few  weeks,  for 
the  reason  stated  by  Bischoff,  that  then  the 
ovary  contains  ripe  ova  and  the  testes  ripe 
semen,  and  at  no  other  time. 

But  in  the  human  female,  whatever  views 
may  be  entertained  regarding  the  connexion 
of  a separate  act  of  ovulation  with  each 
menstrual  period,  it  is  certain  that  here  a 
marked  oestrus  is  wanting,  and  that  although 


the  capacity  for  impregnation  is  apparently 
greatest  about  the  times  of  menstruation, 
yet,  notwithstanding  the  assertions  of  those 
who  maintain  that  there  is  a perpetual  recur- 
rence of  temporary  incapacity  for  procrea- 
tion, there  is  no  period  at  which  the  healthy 
human  female  can  be  shown  to  be  positively 
incapable  of  conception  during  any  part  off 
menstrual  life. 

It  may,  however,  he  asked  whether  the  oc- 
casional occurrence  of  impregnation  during 
an  intermenstrual  period,  at  a date  more 
distant  than  usual  from  the  last  menstrual 
act  can  be  explained  consistently  with  a strict 
interpretation  of  the  law  that  menstruation 
and  ovulation  are  contemporaneous  acts. 

This  appears  to  be  reconcilable  with  the 
circumstance  that  although  these  acts,  so  far 
as  observation  has  yet  gone,  are  very  fre- 
quently and  perhaps  usually  coincident,  yet 
exceptionally  an  ovum  may  be  emitted  during 
an  intermenstrual  period,  the  ripening  and 
not  the  time  or  the  act  of  emission  of  the 
ovum  being  probably  the  essential  feature,  or 
that  the  ovum,  supposing  it  to  have  been 
emitted  from  the  ovary  at  the  time  of  men- 
struation, may  possibly  remain  in  the  tube 
susceptible  of  impregnation  longer  in  the 
human  female  than  in  the  mammalia  gener- 
ally, or  may  even  be  impregnated  after  reach- 
ing the  uterus.  * 

That  the  Fallopian  tube  in  the  human 
subject  is,  occasionally  at  least,  the  seat  of 
impregnation,  is  demonstrated  by  the  occur- 
rence of  the  tubal  form  of  extra-uterine  ges- 
tation ; while  the  numerous  examples  already 
quoted  of  other  mammalia  render  it  highly 
probable,  by  analogical  reasoning,  that  this  is 
the  normal  seat  of  that  function  in  man. 

That  the  first  encounter  of  the  generative 
elements  may  also  take  place  either  in  the 
uterus  or  upon  or  even  within  the  ovary,  is 
plainly  possible.  That  it  occurs  sometimes  at 
or  near  the  ovary  is  evidenced  by  the  varieties 
of  extra-uterine  gestation  termed  ovarian  and 
ovario-tubal.  It  is  even  possible  that,  in 
some  of  these,  insemination  may  have  been 
so  coincident  with  the  spontaneous  opening 
of  the  Graafian  follicle,  that  the  spermatozoa, 
penetrating  further  than  usual,  may  have 
reached  the  ovary  at  that  precise  moment 
when  a passage  had  been  prepared  for  the 
ovum,  and  some  may  have  actually  passed 
into  the  follicle  and  have  impregnated  the 
ovum  there.  No  argument  certainly  can  be 
opposed  to  this  on  the  ground  of  physical 
impossibility  -f  ; while,  on  the  other  hand,  it 
is  also  conceivable  that  impregnation  may  be 
delayed  until  after  the  ovum  has  entered  the 
uterus,  as  in  the  case  just  suggested  of  a 
fertilising  coitus  occurring  later  than  usual 
after  the  menstrual  period  ; but  I am  not 
aware  of  any  good  anatomical  or  physiological 
reason  for  regarding  the  uterus,  as  by  pre- 

* These  points  are  more  fully  considered  under 
tlie  head  Menstruation,”  p.  668. 

f See  the  argument  regarding  the  anatomical 
evidence  for  this  form  of  gestation  at  p.  586. 
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ference,  the  seat  of  normal  impregnation  ; 
while  such  a view  is  opposed  to  those  nu- 
merous observations  upon  the  mammalian 
ovum  generally,  which  show,  that  before  the 
ovum  quits  the  oviduct,  the  developmental 
changes  in  it  are  already  advanced  many 
stages,  while,  by  the  time  that  it  arrives  at 
the  uterus,  the  opportunity  for  impregnation 
has  already  passed  away  for  that  occasion. 

Development  of  the  Fallopian  Tube. 

Whatever  difference  of  opinion  may  exist 
regarding  the  origin  of  the  excretory  duct  of 
the  male  generative  gland,  there  appears  to  be 
no  doubt,  that  in  birds  at  least  the  correspond- 
ing part  in  the  female  has  its  commencement 
in  a structure  which,  as  soon  as  it  can  be 
recognised  as  a distinct  tube,  is  altogether 
separate  from  the  Wolffian  body.  This  is 
called  after  its  first  observer,  the  duct  of 
Miiller  * 400.  g). 

The  mode  of  origin  of  this  duct  has  been 
already  partly  described  in  the  account  which 
has  been  given  of  the  formation  of  the  Paro- 
varium (p.  594.).  Its  development  may  be 
most  conveniently  traced  in  birds,  where  it 
can  be  easily  shown  that  the  oviduct  is  not  a 
metamorphosis  of  the  excretory  duct  of  the 
Wolffian  body,  but  may  be  distinguished  lying 
near  it,  in  the  form  of  a tolerably  thick  tube  ; 
which  at  first  ends  in  a closed  extremity,  but 
afterwards  exhibits  a wide  orifice.  It  runs 
along  the  outer  side  of  the  Wolffian  body, 
while  its  infundibulum,  which  is  soon  distin- 
guishable, extends  beyond  and  is  entirely  se- 
parate from  that  body. 

The  oviducts  appear  from  the  first  in  the 
form  of  white  cylinders  on  both  sides.  They 
do  not  grow  from  below  upwards,  but  are 
formed  in  their  entire  length  from  the  com- 
mencement ; nor  are  they  constructed  out  of 
a membranous  lamina,  rolled  together,  as 
Meckel  supposed ; but  are  in  the  beginning 
solid,  and  become  gradually  hollowed  out  into 
a tube.  In  this  way  also  is  formed  the  infun- 
dibular opening  of  the  tube  into  the  abdomi- 
nal cavity. 

Two  oviducts  exist  originally  in  all  birds, 
but  as  in  this  class  the  right  ovary  shrinks 
and  disappears,  so  the  right  oviduct  becomes 
lost,  by  gradually  contracting  and  shortening 
from  above  downwards,  f 

In  mammals,  before  the  distinction  of  sex 
becomes  apparent  internally,  there  is  seen, 
running  along  the  Wolffian  body  of  each  side 
in  every  embryo,  a duct,  which,  according  to 
Muller,  may  represent  either  a vas  deferens, 
or  an  oviduct.  These  ducts  lie  upon  opposite 
sides  of  the  germ  glands,  which  may  become 
afterwards  testis  or  ovarj^. 

Soon  afterwards  the  internal  organs  begin 
to  exhibit  a distinction  of  sex.  This  is  indi- 

*  See  Muller’s  Bildungsgeschichte  der  genita- 
lien.  Diisseldorf,  1830. 

f Prof.  Quekett  has  pointed  out  to  me,  in  the  col- 
lection of  the  Royal  College  of  Surgeons,  a remark- 
able preparation  by  Mr.  Tegetmeir,  in  which  the 
right  oviduct  is  developed  in  the  common  fowl. 


cated  in  the  future  male  by  the  duct,  which 
runs  along  the  outer  side  of  the  Wolffian 
body,  sending  off  a white  granular  projection, 
extending  towards  the  testis,  which  is  met  by 
a similar  projection,  given  off  by  the  upper 
end  of  the  testis,  and  these  two  by  their 
union  form  the  rudiments  of  the  epididymis. 
So  that  in  the  male  mammal  a new  connexion 
is  established  between  the  duct,  which  after- 
wards becomes  vas  deferens,  and  the  testis, 
without  any  agency  from  the  Wolffian  body, 
but  through  the  development  of  new  material. 

In  the  female  these  projections  are  wanting, 
both  from  the  excretory  duct  and  from  the 
ovary.  The  latter  remains  attached  only  to 
the  Wolffian  body  by  a simple  fold.  The  up- 
per end  of  the  duct,  which  runs  over  the 
Wolffian  body,  projects  somewhat  beyond  that 
body  inferiorly,  and  terminates  here  in  a glo- 
bular swelling,  in  which  an  aperture  is  formed 
at  a later  period. 

As  the  Wolffian  body  becomes  atrophied 
the  portion  of  the  duct  which  takes  its  course 
over  it,  and  which  was  previously  straight, 
begins  to  be  tortuous  in  the  male,  while  in  the 
female  it  remains  straight,  but  becomes  wider. 
Out  of  corresponding  portions  of  the  duct 
are  formed,  in  the  male,  the  head  of  the  epi- 
didymis, and  in  the  female  the  infundibular 
end  of  the  tube,  while  the  inferior  free  por- 
tion of  the  duct,  after  it  has  quitted  the 
Wolffian  body  becomes  converted,  in  the  male, 
into  the  vas  deferens,  becoming  at  the  same 
time  more  and  more  elongated  ; but  in  the 
female  the  corresponding  portion  of  the  duct 
is  transformed  into  the  inferior  division  of 
the  tube,  or  into  the  cornu  of  the  uterus.* 

In  this  stage  of  its  development  the  inci- 
pient Fallopian  tube  is  only  beginning  to  be 
recognisable.  It  circumscribes  the  diminish- 
ing Wolffian  body  on  its  outer  side  in  the 
form  of  a bow.  Above  the  superior  opening 
extends  beyond  that  body,  while  below  the 
short  free  portion  becomes  conjoined  with  that 
of  the  opposite  side  to  form  a single  tube. 
These  ducts  have  throughout  the  same  breadth 
up  to  their  union  with  each  other. 

A division  of  the  duct  into  uterus  or  cornu, 
and  narrower  Fallopian  tube,  is  still  nowhere 
perceptible,  and  the  place  of  this  latter  divi- 
sion is  only  as  yet  indicated  by  the  addition 
of  the  substance  which  afterwards  becomes 
ligamentum  rotundum.  Between  the  oviduct 
and  the  ovary  lies  the  atrophied  Wolffian  body 
of  a dirty  yellow  colour,  in  part  surrounding 
the  ovary  ; but  notwithstanding  this  conti- 
guity the  tubuli  of  the  Wolffian  body  form  no 
union  between  the  Fallopian  tube  and  the 
ovary.  The  duct,  or  future  Fallopian  tube, 
which  had  previously  preserved  a perpendi- 
cular direction,  now  takes,  with  the  rest  of 
these  parts,  a more  sunken  position.  But  it 
still  lies  close  to  the  Wolffian  body,  from 
which  it  is  separated  by  a narrow  fold  of 
peritoneum. 

* The  researches  of  Kobelt  upon  this  subject 
have  been  already  explained  under  the  head  of 
development  of  the  Parovarium. 
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Fig.  416. 


Genito -urinary  organs  of  a foetal  sheep.  ( After  J. 

Muller.') 

a,  kidneys;  h,  ureters;  e,  ovaries;  d,  Wolffian 
bodies;  e,  uterine  cornua  and  Fallopian  tubes; 
f,  infundibular  end  of  the  tubes ; g,  middle  portion 
of  the  uterus. 

In  older  female  embryos  the  Fallopian  tubes, 
now  more  completely  formed,  are  thicker  and 
exhibit  a somewhat  undulating  outline.  The 


Fig.  417. 


Internal  generative  orqans  of  a foetal  deer.  ( After 
J.  Midler.) 

a,  middle  portion  of  the  uterus ; b,  cornua ; c,  Fal- 
lopian tubes  or  oviduct ; d,  ovaries ; e,  remains  of 
the  Wolffian  bodies. 

Wolffian  bodies,  much  reduced  in  size,  may 
be  found  lying  in  a duplicature  of  peritoneum, 
between  the  ovaries  and  the  oviducts.  The 
inferior  portion  of  the  latter  becomes  wi- 
dened, and  the  division  between  the  tubes 


and  the  horns,  or  cornua , of  the  uterus  is 
established  ; although  the  tube  still  remains 
relatively  very  broad,  even  up  to  its  abdomi- 
nal end. 

In  the  human  subject  the  opportunities  for 
observation  upon  very  early  embryos  being  of 
not  very  frequent  occurrence,  the  foregoing 
changes  have  not  been  so  accurately  traced 
in  the  first  stages  as  in  the  embryos  of 
birds  and  mammals  ; but  all  the  examina- 
tions which  have  yet  been  made  lead  to 
the  conclusion  that  the  Fallopian  tube  has 
its  origin  in  a duct  similar  to  that  already 
described.  This,  with  the  rest  of  the  in- 
ternal organs,  is  sufficiently  developed  by  the 
third  month  of  utero-gestation  to  leave  no 
longer  any  doubt  as  to  the  sex.  By  this 
period  the  oviducts  have  nearly  acquired  that 
horizontal  position  which,  from  the  fourth 
month  onwards,  becomes  a more  marked  cha- 
racteristic. In  embryos  of  the  fourth  month 
the  tubes  run  parallel  with  the  now  horizon- 
tally placed  ovaries,  whose  elongated  form 
corresponds  with  the  tube  in  the  greater  por- 
tion of  its  length.  By  the  end  of  this  month 
the  abdominal  end  of  the  tube  is  seen  to  be 
wide  open,  and  traces  of  the  fimbriae  are  dis- 
coverable in  its  already  fringed  margin.  The 
lower  ends  of  the  tubes  are  still  not  so  com- 
pletely united  but  that  an  indentation  is  per- 
ceptible at  their  point  of  junction,  giving 
evidence  of  the  still  bi-corned  condition  of  the 
uterus.  From  this  period  onwards  the  proper 
structure  of  the  tube  wall  appears  to  grow  with 
greater  rapidity  than  the  fold  of  peritoneum 
by  which  it  is  invested  ; so  that  in  advanced 
embryos,  and  in  the  foetus  at  term,  the  ovi- 
duct is  usually  found  of  a tortuous  or 
serpentine  form,  its  windings  being  easily  dis- 
tinguishable through  the  peritoneal  sheath. 
The  tube  now  much  exceeds  the  ovary  in 
length,  and  its  infundibulur  end  is  beautifully 
margined  with  delicate  fimbriae  {fig.  418.). 


Fig.  418. 


Uterus  and  appendages  of  human  foetus  at  term.  ( After  Richard.) 
a,  pavilion  of  the  left  side ; a,  the  same  of  the  right  side  (below  it,  in  this  specimen,  is  the  remark- 
able variety  of  two  separate  accessory  pavilions  b and  c) ; d,  Fallopian  tube,  exhibiting  numerous 
sinuosities  in  its  outer  half ; f round  ligament ; e,  ovary. 

Abnormal  Anatomy  of  the  Fallopian  occurrence,  and  is  usually  observed  in  cases 
Tube.  where  there  is  a coincident  deficiency  of  the 

uterus  or  ovary.*  But  when  the  two  latter 
Defect  and  Imperfect  Development.  Ab-  + Meckel,  Handbuch  der  Patholog.  Anatomie, 
sence  of  the  Fallopian  tube  is  of  infrequent  B.  I. 
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organs  are  perfectly  formed  it  is  exceedingly  of  the  uterus  in  thirty  women,  he  met  with 
rare  to  find  a deficiency  of  the  oviduct.  no  less  than  five  examples  of  this  singular 

The  oviduct  may  be  deficient  either  upon  formation,  which  he  thus  describes : 
one  or  both  sides.  Heusinger  * has  recorded  “ At  a distance  varying  from  several  millime- 
an  example  of  deficiency  of  the  ovary  and  tres  to  2 or  3 centimetres  behind  the  normal 
Fallopian  tube  of  one  side.  pavilion,  are  observed  upon  the  course  of  the 

Chaussier  f met  with  a remarkable  ex-  tube  one  or  more  accessory  pavilions,  formed 
ample  of  a woman  who,  notwithstanding  the  like  that  which  terminates  the  oviduct,  of  a 
absence  of  one  ovary  and  tube,  and  even  of  one  mucous  membrane  divided  into  fimbriae, 
side  of  the  uterus,  bore  ten  living  children  ; When  the  fringes  of  this  pavilion  are  floated 
and  whose  death  shortly  after  her  last  con-  under  water,  they  are  observed  to  be  pierced 
finement  afforded  him  the  opportunity  of  by  an  aperture  leading  into  the  canal  of  the 
ascertaining  this  peculiar  condition  of  the  tube ; and  a probe  introduced  into  this  orifice 
parts.  may  be  made  to  escape  either  by  the  ostium 

After  the  observations  which  have  been  abdominale,  or  by  the  ostium  uterinum,  ac- 
made  regarding  the  function  of  the  Fallopian  cording  to  the  direction  in  which  it  is  passed, 
tube,  it  is  hardly  necessary  to  observe  here  Thus,  then,  the  canal  of  the  tube  can,  in 
that  deficiency  of  both  tubes  will  be  neces-  certain  cases,  open  into  the  cavity  of  the 
sarily  productive  of  permanent  sterility  ; al-  peritoneum  by  several  distinct  orifices.” 
though  absence  of  the  tube  of  one  side,  as  in  The  first  of  M.  Richard’s  cases  occurred 
the  case  of  Chaussier,  just  quoted,  need  not  in  an  adult,  and  is  represented  in  fig.  408. 
entail  any  such  consequence.  “ There  is  a normal  pavilion  of  somewhat 

Unusual  shortness  of  the  tube  and  the  irregular  form,  and  below  it,  at  several  milli- 
absence  of  the  fimbriae  have  been  also  ac-  metres  distance,  a small  opening,  surrounded 
counted  as  causes  of  sterility ; but  the  former,  by  two  small  fringes,  covered  on  their  inner  sur- 
if  associated  with  a very  short  ligamentum  face  by  mucous  membrane  ; while  the  serous 
ovarii,  would  have  no  such  effect,  and  could  membrane  terminates  abruptly  on  their  outer 
be  only  accounted  a relative  deformity  when  surface  as  in  the  true  pavilion.  A probe 
the  ovary  is  placed  at  an  unusual  distance  introduced  escapes  by  one  or  other  orifice 
from  the  uterus,  so  as  to  be  beyond  the  grasp  indiscriminately.” 

of  the  infundibulum  ; while  the  latter  pecu-  The  second  example  (fig.  418.)  occurred 
liarity,  as  already  shown,  may  be  merely  the  in  a foetus  at  term.  The  tube  of  the  left  side 
result  of  age.  terminates  in  a single  pavilion,  but  that  of 

Peculiarities  of  Construction.  — Several  Pa-  the  right,  besides  its  terminal  pavilion,  ex- 
vilions  on  the  same  Tube.  — M.  Richard,  to  hibits  also  two  little  secondary  pavilions,  com- 
whose  researches  regarding  the  Fallopian  municating  each  by  a special  orifice  with  the 
tube  reference  has  been  already  made,  has  canal  of  the  tube. 

pointed  out  a previously  unobserved  condition  But  the  most  interesting  example  is  that 
of  this  part.  In  examining  the  appendages  shown  in  fig.  419.  from  a woman  who  aborted 


Fig.  419. 


Extremity  of  Fallopian  tube  (human)  having  two  pavilions.  ( After  Richard.) 
a a,  fimbriae  of  the  terminal  or  normal  pavilion,  exhibiting  an  unusual  richness  of  folds ; b b,  accessory 
pavilion  in  the  side  of  the  tube,  having  two  distinct  orifices  separated  by  a valvular  fold;  cc,  a bristle 
introduced  at  the  terminal  pavilion  escapes  by  one  of  these  lateral  orifices,  but  cannot  be  made  to  pass 
out  by  the  other,  or  to  enter  the  uterus  on  account  of  the  valve ; dd,  a second  bristle  introduced  from  the 
lower  end  of  the  tube  escapes  by  the  other  orifice  of  the  accessory  pavilion,  but  cannot  be  made  to  pene- 
trate as  far  as  the  terminal  infundibulum. 


* Heusinger’s  Zeitschrift  fiir  die  organische  Phy- 
sick,  II.  2. 

t Busch.  Das  Geschlechtsleben  des  Weibes,  B. 
IY.  p.  348. 


at  the  sixth  month.  The  terminal  pavilion, 
represented  here  of  the  natural  size,  exhibits 
a richness  of  fringes  and  folds  rarely  seen. 
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Below  this  large  pavilion  is  another,  the 
fringes  of  which  are  large  and  floating.  This 
abnormal  pavilion  exhibits  two  orifices  se- 
parated from  each  other  by  a valve,  which, 
being  prolonged  into  the  canal  of  the  tube, 
interrupts  all  communication  between  that 
part  of  the  canal  placed  above  and  that  below 
it.  The  valve  is  formed  of  a fold  of  mucous 
membrane.  A probe  introduced  by  the  ab- 
dominal orifice  of  the  tube  escapes  by  one  of 
the  two  orifices  of  the  supernumerary  pa- 
vilion, whilst  one  passed  from  the  uterus 
appears  at  the  other  orifice  of  the  same 
accessory  pavilion. 

M.  Richard  points  out  a very  important 
influence  which  these  abnormal  openings  may 
have  upon  the  functions  of  the  oviduct.  An 
ovum  having  entered  the  terminal  pavilion, 
if  while  endeavouring  to  gain  the  uterus  it  is 
directed  along  the  wall  of  the  canal  which  is 
opposite  to  the  accidental  opening,  it  will 
reach  the  uterine  cavity ; but  if,  instead  of 
coursing  along  the  wall  opposite  to  the  so- 
lution of  continuity,  it  descends  along  this 
wall  itself,  then  it  will  almost  inevitably  escape 
by  this  abnormal  orifice,  and  will  fall  into  the 
peritoneal  cavity.  Now,  if  this  ovum  has 
not  been  fertilised,  nothing  remarkable  will 
ensue  upon  its  escape  into  the  peritoneum ; 
but  if  the  contrary,  then  it  is  possible  that 
the  fertilised  ovum  having  escaped  from  the 
canal  which  should  conduct  it  to  the  uterus 
will  give  rise  to  an  abdominal  pregnancy. 

Displacement  of  the  Fallopian  Tube.  — This 
is,  perhaps,  one  of  those  conditions  of  parts 
which  would  be  the  least  likely  to  be  detected 
during  life,  and  it  may  on  that  account  have 
been  often  overlooked.  It  is  of  necessity 
associated  with  displacements  of  certain  other 
organs,  whenever  such  displacements  occur  ; 
as,  for  example,  with  prolapsus  inversion  and 
retroversion  of  the  uterus.  In  extreme  pro- 
lapsus or  procidentia  uteri  the  tubes,  along 
with  the  ovaries,  are  carried  down  and  occupy 
a position  on  either  side  of  the  prolapsed 
organ,  and  between  it  and  the  walls  of  the 
inverted  vagina,  while  in  inversion  the  tubes 
are  contained  in  the  pouch  formed  by  the 
reversed  uterus.*  In  this  latter  case  the  rela- 
tive situation  of  all  the  parts  is  so  altered 
that  the  uterine  orifices  of  the  Fallopian  tubes 
may  be  sometimes  discovered  as  forming 
oblique  openings  in  the  upper  part  of  the  va- 
gina/j*  But  displacement  of  the  Fallopian  tube 
may  occur  alone,  and  constitute  a true  her- 
nia. Such  an  occurrence  is  recorded  by  M. 
A.  Berard.J  In  this  case  the  displacement 
took  the  form  of  a crural  hernia,  which  was  at 
first  reducible,  but  after  gradually  increasing 
in  size  it  could  be  no  longer  reduced.  As 
fluid  was  distinguishable  within  the  hernial 
sac  a puncture  was  made,  but  peritonitis 
ensued,  followed  by  death  ; and  upon  exami- 
nation it  was  found  that  the  sac  contained 
nothing  but  the  hypertrophied  Fallopian  tube. 

* See  Jigs.  470  and  471. 

t Patholog.  Museum,  Roy.  Coll,  of  Surg.  Lond 
No.  2654. 

X Revue  Mddicale,  Mai  1839. 


Meissner*  has  collected  three  other  cases 
of  hernia  of  the  tube,  one  of  which  was  con- 
genital. These  are  all  instances  of  inguinal 
hernia  of  the  tube.  In  the  “Journal  fur 
Geburtshelferf  ” an  instance  of  displacement 
of  another  kind  is  recorded.  The  left  Fal- 
lopian tube  had  escaped  through  a rent  in  the 
walls  of  the  vagina  near  the  os  uteri,  and 
descended  as  far  as  the  labia,  so  that  the  fim- 
briae could  be  easily  distinguished  during  life. 

The  most  common  displacements  of  the 
Fallopian  tubes  are  those  which  result  from 
adhesions  consequent  upon  inflammation  of 
their  peritoneal  coat.  Such  adhesions  con- 
stituted by  bands  or  extensive  surfaces  of  false 
membrane,  tie  down  the  tubes  to  surrounding 
parts,  and  in  most  instances  effectually  pre- 
vent the  performance  of  their  proper  func- 
tions ; as  where  the  tubes  are  adherent  to  the 
uterus,  the  sides  of  the  pelvis,  or  the  bladder 
or  intestines.  But  the  union  is  most  com- 
monly found  to  have  taken  place  between 
the  extremity  of  the  tube  and  some  part  of 
the  surface  of  the  ovary,  so  that  these  are 
inseparably  united  together  (Jig.  409.), and  very 
frequently  in  some  abnormal  position  (Jig. 
420.) 

Obliteration  of  the  Fallopian  Tube.  — In 
advanced  life  a natural  contraction  of  the 
tube  takes  place,  and  the  fimbriae  also  di- 
minish and  lose  their  luxuriance  of  form  ; but 
it  frequently  happens  that,  independently  of 
these  natural  changes,  and  even  at  an  early 
period  of  life,  the  tubes  are  found  nearly  or 
entirely  obliterated.  Such  obliteration  may 
be  occasioned  by  tumefaction  of  the  lining 
membrane  of  the  tube,  or  by  a collection  of 
inspissated  mucus  in  some  part  of  the  canal  ; 
or  the  entire  calibre  of  the  tube  may  be  ob- 
literated by  cellular  formation  (atresia  tubae). 

Occasionally  calcareous  concretions  have 
been  found  obstructing  the  tube  ; and  the 
same  result  has  been  produced  by  growths  of 
a malignant  kind. 

The  occlusion,  however,  is  generally  con- 
fined to  the  abdominal  end  of  the  tube.  In 
these  cases,  usually,  the  fimbriae  are  destroyed, 
the  opening  into  the  abdomen  is  completely 
closed,  and  the  tube  ends  in  a blunt  cul-de- 
sac.  Such  a condition  of  parts  is  generally 
associated  with  an  enlarged  and  tortuous  state 
of  the  tube,  the  walls  of  which  are  usually 
thickened,  and  its  canal  filled  with  fluid.  In 
such  cases  the  obliterated  end  of  the  tube 
may  remain  free  and  unattached,  but  it  is  far 
more  often  found  united  inseparably  to  the 
ovary.  This  junction  of  the  tube  with  the 
ovary  by  artificial  adhesion  is  the  most  com- 
mon of  all  the  morbid  conditions  of  the  ovi- 
duct. It  has  been  supposed  by  some  to  be 
the  result  of  certain  libidinous  habits  and 
practices  ; but  this  conjecture  is  not  supported 
by  any  statistical  evidence.  The  explanation 
given  by  Rokitansky,  that  this  form  of  adhe- 
sion results  usually  from  an  extension  of  ca- 

* Die  Frauenzimmer  Krankheiten,  Leipzig,  1845, 
Bd.  IT.  p.  203. 

f Frankfurt  u.  Leipzig,  1787. 
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Fig.  420. 


The  Fallopian  tules  tied  down  by  false  membranes  to  the  ovaries  and  adjacent  structures.  ( After  Hooper .) 
a,  uterus;  b,  Fallopian  tubes  (the  infundibula  obliterated);  d,  ovaries;  ee,  bands  of  false  membrane. 


tarrhal  inflammation  along  the  lining  mem- 
brane of  the  tube,  which,  spreading  to  the 
fimbriated  extremity,  gives  rise  to  peritoneal 
inflammation  in  the  vicinity  of  the  orifice,  so 
that  the  free  terminations  of  the  tube  are 
bound  down  to  the  adjacent  parts,  seems  to 
offer  the  truest  explanation  of  the  nature  and 
origin  of  this  peculiar  condition  of  the  parts. 
See  Jig.  409. 

In  some  of  these  cases,  however,  there  ap- 
pears to  have  been  something  more  than  a 
mere  process  of  exudative  inflammation  at 
work.  The  parts  upon  examination  appear 
to  have  become  blended  by  a combined  pro- 
cess of  absorption  of  the  fimbriae,  and  at  the 
same  time  of  firm  agglutination  of  the  infun- 
dibular base  to  the  surface  of  the  ovary  ; so 
that  it  may  be  difficult  to  find  any  precise  line 
of  demarcation  between  these  parts,  except 
that  which  a difference  of  colour  may  furnish. 

Hypercemia  or  congestion  of  the  tissues  of 
the  tube  is  very  commonly  observed.  It  is 
apparently  a normal  state  during  healthy 
menstruation,  but  may  be  regarded  as  morbid 
when  associated  at  other  times  with  deep 
congestion  of  the  uterus  and  ovaries. 

A state  of  hyperaemia  of  the  tube  has  been 
found  associated  with  effusion  of  blood  into 
its  canal,  and  the  escape  of  a portion  of  this 
fluid  into  the  abdomen  through  the  infundi- 
bular orifice. 

Hyperaemia  of  the  tube  occurs  as  a semi- 
normal condition  in  cases  of  tubal  pregnancy. 

Inflammatory  lesions  of  the  tube  may  pre- 
sent the  characteristic  conditions  of  acute  or 
of  chronic  inflammation.  The  former  is  com- 
monly seen  in  cases  of  puerperal  metro-peri- 
tonitis, where  the  inflammation  attacking 
usually  the  uterus  first  has  extended  to  the 
ovaries  and  tubes.  “ The  tubes  are  tumified 


and  infiltrated  ; their  mucous  membrane  is 
variously  reddened,  discoloured,  excoriated, 
softened  and  everted  at  the  fimbriated  ex- 
tremity. The  passage  of  the  tube  is  dilated, 
especially  at  its  outer  end,  and  filled  with 
various  products,  purulent  and  sanious  fluids, 
and  in  uterine  croup  with  coagulable  lymph, 
assuming  the  shape  of  a tubular  concretion, 
the  exudative  process  having  extended  from 
the  uterus  to  the  tube.”  * 

But  more  commonly  the  traces  of  inflam- 
mation are  found  in  the  peritoneal  coat,  which 
highly  congested  and  covered  by  flakes  of 
lymph,  partakes  in  the  general  inflammatory 
condition  of  the  adjacent  serous  surfaces. 

In  the  non -puerperal  state,  or  as  a sequel 
of  puerperal  affections,  inflammation  usually 
takes  the  form  of  catarrh  or  blennorrhcea  of 
the  mucous  membrane  of  the  tube.  The 
usual  evidences  of  such  an  affection  are,  a 
certain  amount  of  tumefaction  of  the  mucous 
lining,  with  thickening  of  the  delicate  plicae 
covering  it,  and  dark  congestion  of  the  capil- 
lary vessels.  Within  the  tubal  canal  are  found 
collections  of  mucus  variously  coloured,  being 
sometimes  viscid,  or  occasionally  cream-like, 
yellow  and  purulent  (fig.  421.). 

The  chronic  inflammations  of  the  serous 
coat  of  the  tube,  which  result  in  various  ad- 
hesions of  this  part  to  surrounding  structures, 
have  been  already  noticed. 

Collections  of  fluid  within  the  tube  result  from 
a combination  of  two  or  more  of  the  foregoing 
conditions.  These  fluids  consist  of  blood, 
menstrual  fluid,  mucus,  serum,  or  pus,  and 
sometimes  of  these  in  various  states  of  ad- 
mixture. 

Collections  of  blood,  or  of  a bloody  fluid  with- 
in the  tube,  are  occasioned  by  hyperaemia  of 

* Rokitansky.  Patholog.  Anat.  Vol.  II.  p.  326. 
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the  tube-walls,  whose  over-distended  capilla-  the  tube  are  patent,  the  fluid  may  escape  into 
ries  relieve  themselves  by  sanguineous  effu-  the  uterus,  or  possibly,  by  the  infundibulum, 
sion.  In  such  a case,  if  both  the  orifices  of  into  the  cavity  of  the  abdomen.  Of  such 


Fig.  421. 


The  Fallopian  tubes  thickened  by  inflammation , and  distended  by  collection  of  fluid.  {After  Hooper.') 
a,  uterus ; b , distended  tubes ; c,  thickened  lining  of  the  same ; d,  round  ligament. 


effusions  there  are  many  examples  on  record. 
Or  should  the  abdominal  end  of  the  tube  be 
closed  in  the  manner  already  described,  and 
should  the  uterine  end  also  be  temporarily 
obstructed,  as,  for  example,  by  slight  conges- 
tion of  the  mucous  lining  at  this  point,  then 
the  blood,  having  no  outlet,  will  continue  to 
accumulate  within  the  tube,  and  a distension 
of  the  parietes,  more  or  less  considerable,  will 
result. 

But  all  collections  of  blood  within  the  tube 
are  not  necessarily  the  result  of  haemorrhage. 
The  menstrual  fluid  has  been  frequenly  ob- 
served to  have  accumulated  here.  And  these 
accumulations  may  occur  under  various  cir- 
cumstances. Thus,  in  the  case  of  imperforate 
hymen,  when  the  menstrual  function  has  been 
established  for  some  time,  this  fluid,  after  col- 
lecting behind  the  obstructed  orifice  of  the 
vagina,  gradually  collects  in  and  distends  the 
wralls  of  the  uterus,  and  ultimately  mounts  up 
into  the  Fallopian  tubes,  distending  them  also 
in  the  same  manner  as  the  uterus. 

But  atresia  of  the  vagina  or  uterus,  causing 
such  accumulations,  is  not  necessarily  con- 
genital, but  may  be  consecutive  on  adhesive 
inflammation  attacking  these  parts  ; as  in  the 
instance  of  a woman,  whose  case  is  related  in 
the  American  “Journal  of  Medical  Sciences,”* 
and  who,  after  her  second  confinement,  had 
an  attack  of  metritis,  terminating  in  cohesion 
of  the  uterine  walls  and  consequent  occlusion 
* No.  XXXV. 


of  the  cavity  of  the  uterus.  Behind  this  ob- 
struction the  menstrual  fluid  accumulated 
until  the  Fallopian  tubes  became  so  enor- 
mously distended  that  at  length  one  of  them 
burst,  and  death  resulted  from  the  escape  of 
the  blood  into  the  abdominal  cavity. 

Or  lastly,  the  menstrual  fluid  may  collect 
in  the  tube  after  the  manner  of  the  blood  in 
the  case  just  described,  where  both  the  ori- 
fices of  the  tube  are  obstructed.  Of  such 
accumulations  I have  met  with  many  ex- 
amples ; and  it  is  interesting  to  observe  that 
here,  as  under  many  like  circumstances,  the 
walls  of  the  tube  usually  become  hypertro- 
phied in  proportion  to  the  degree  of  pressure 
caused  by  the  accumulations  of  fluid  which 
they  are  called  upon  to  resist. 

These  collections  of  menstrual  fluid  within 
the  tube,  which  I have  found  to  be  consider- 
able in  some  instances,  where  I have  ascer- 
tained beyond  question  that  death  had  taken 
place  during  a menstrual  period,  are  instruc- 
tive, as  showing,  upon  strong  probable  evi- 
dence, that  the  menstrual  fluid  is  supplied  in 
part  by  the  walls  of  the  Fallopian  tube  as  well 
as  by  those  of  the  uterus  itself.  For  I have 
seen  it  in  cases  where  both  orifices  of  the  tube 
were  obstructed  ; and  therefore  in  cases  where 
it  was  not  probable  that  the  fluid  could  have 
regurgitated  from  the  uterus  into  the  tube. 

Collections  of  serous  fluid.  Hydrops  tubce 
Hydrosalpinx. — In  catarrhal  inflammation  of 
the  mucous  lining  of  the  tube,  whether  oc- 
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curring  in  the  acute  or  chronic  form,  the 
fluid,  secreted  more  abundantly  than  in  a 
state  of  health,  may  find  vent  by  either  or 
both  of  the  tubal  orifices,  so  long  as  these  re- 
main pervious. 

It  is  probable  that  in  this  affection  the 
superabundant  fluid  flows  generally  by  the 
lower  orifice  into  the  uterus,  and  so  escapes 
per  vaginam,  constituting  one  of  the  numer- 
ous forms  of  “ leucorrhoea.”  But  if  both  ex- 
tremities of  the  tube  are  closed,  then,  as  in 
the  case  of  haemorrhage  or  menstruation  oc- 
curring under  like  circumstances,  the  fluid 
collects  within  the  tube  and  mechanically 
distends  its  walls. 


The  pressure  producing  this  distension, 
when  operating  in  only  a slight  degree,  causes 
a nearly  equable  enlargement  of  the  tube,  so 
that  its  natural  conical  shape  is  still  preserved. 
But  as  the  quantity  of  fluid  increases,  the  thin- 
ner and  less  resisting  portions  of  the  walls, 
which  lie  towards  the  distal  extremity,  give 
way  more  rapidly  than  those  at  the  proximal 
end ; and  the  tube,  after  becoming  irregularly 
tortuous,  is  at  length  converted  into  a series 
of  sacculi,  the  largest  of  which,  usually  of  a 
pyriform  shape,  occupies  the  extremity  of  the 
tube  (Jig.  422.  d ). 

From  the  irregularity  with  which  different 
portions  of  the  tube  walls  dilate  under  the 


Fig.  422. 


Distension  of  the  Fallopian  tubes , with  obliteration  of  both  orifices.  ( After  Hooper .) 
a,  uterus ; b,  vagina ; c,  os  uteri ; d and/,  Fallopian  tubes ; e,  ovary. 


pressure  of  the  accumulated  fluid,  it  often 
happens  that  several  angles  are  formed  by  the 
sudden  bending  of  the  parietes,  and  at  these 
points  the  tube  walls,  extending  inwards,  con- 
stitute so  many  valvular  projections  which 
partition  the  tube  into  several  irregular  cham- 
bers, communicating  together  by  narrow  ori- 
fices. Such  a condition  of  parts  may  be 
frequently  observed  upon  both  sides  of  the 
body,  as  in  Jig.  422.,  where  both  tubes  are 
affected  in  the  same  manner  although  in  un- 
equal degrees. 

When  these  dilatations  have  attained  to  any 
considerable  size  the  condition  of  the  lining 
membrane  of  the  tube  becomes  altered,  so 
that  the  mucous  gradually  acquires  the  cha- 
racter of  a serous  surface,  and  the  fluids 
collected  within  these  sacculi  present  the 
ordinary  condition  of  the  fluids  of  serous 
dropsies. 

The  more  simple  of  these  fluids  are  thin, 
serous,  and  nearly  colourless,  and  may  be 
more  or  less  albuminous.  Not  infrequently, 
however,  they  contain  flocculi,  or  are  thick- 
ened by  the  admixture  of  various  yellow, 
brown,  or  chocolate  coloured  denser  fluids, 
consisting  chiefly  of  pus  and  disintegrated 
blood. 


The  quantity  of  fluid  does  not  commonly 
exceed  a few  drachms,  and  in  ordinary  ex- 
perience six  or  eight  ounces  would  be  a rather 
large  accumulation.  Yet  it  is  certain  that 
sometimes  a much  more  considerable  collec- 
tion has  been  observed. 

Thus  in  “ Bonnet’s  Sepulchretum  Anato- 
micum*,”  a case  is  given  in  which  one  of  the 
tubes  held  thirteen  pounds  of  fluid ; and  De 
Haen-f*  mentions  an  instance  in  which  the 
hypertrophied  tube  weighed  seven  pounds, 
while  the  quantity  of  fluid  contained  in  it 
amounted  to  thirty-two  pints. 

Other  cases,  of  more  or  less  authority,  have 
been  recorded,  in  which  the  collection  of  fluid 
has  been  estimated  at  112,  140  and  150  lbs. 
But  it  is  exceedingly  doubtful  if  the  tube 
walls  are  capable  of  dilating  to  the  extent 
that  would  be  necessary  to  support  so  large 
an  amount  of  fluid  without  laceration.  For 
it  is  very  well  known  that  in  tubal  pregnancy 
rupture  of  the  tube  almost  always  occurs 
before  the  middle  period  of  gestation  is 
reached ; and  even  in  those  cases  where  the 
reports  are  founded  upon  post-mortem  ex_ 

* Lib.  III.  Sect.  XXI.  Obs.  39. 
f Rat.  Med.  Tom.  III.  p.  29. 
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amination  it  is  very  possible  that  a part  of 
the  fluid  was  contained  in  the  ovary,  for  a 
concomitant  enlargement  of  both  tube  and 
ovary  is  a very  common  occurrence,  as  in  the 
case  represented  in  fig.  422.;  and  on  this 
account  no  record  of  any  very  considerable 
dropsy  of  the  Fallopian  tube  should  be  con- 
sidered as  complete,  unless  the  condition  of 
the  corresponding  ovary  is  also  mentioned. 

Collections  of  puriform  fluid  in  the  tube.  — 
Abscess  of  the  tube.  — The  presence  of  pus  in 
the  Fallopian  tube  is  most  frequently  asso- 
ciated with  suppurative  puerperal  inflammation 
of  the  uterus  and  its  appendages  generally. 
But  it  may  also  occur  independently  of  the 
puerperal  state,  and  as  a consequence  of  ca- 
tarrhal inflammation  of  the  mucous  lining  of 
the  tube  which  may  have  passed  into  the  sup- 
purative stage.  These  cases  differ  from  the 
foregoing,  not  only  in  the  nature  of  the  con- 
tents of  the  tube,  consisting  here  of  pus  or  of 
puriform  fluids  with  admixture  of  other  in- 
flammatory products  from  the  lining  membrane 
of  the  tube ; but  also  in  respect  of  the  great 
tendency  which  is  here  observable  to  the  for- 
mation of  adhesions  and  the  establishment  of 
fistulous  openings  into  adjacent  parts,  as  into 
the  bladder,  intestines,  or  peritoneum,  into 
which  cavities  these  fluids  are  occasionally 
discharged. 

Cysts  containing  fluid  attached  to  the  tube. — 
Very  commonly  there  may  be  observed  one 
or  more  cysts  containing  a small  quantity  of 
transparent  fluid,  attached  by  a narrow  pe- 
duncle to  the  tube,  and  particularly  to  the  distal 
extremity  {fig.  368.  e).  The  nature  of  these 
cysts  has  been  already  explained.  (See  p.  597.) 
They  can  only  be  regarded  as  morbid  when 
they  attain  to  an  unusual  size,  as  in  fig.  421. 
They  are  occasionally  found  as  large  as  a nut, 
but  they  very  seldom  exceed,  and  indeed  do 
not  often  attain  even  to  this  size. 

Fibrous  tumours.  — One  of  the  most  re- 
markable points  of  difference  between  the 
morbid  conditions  of  the  Fallopian  tube  and 
of  the  uterus  respectively  is  the  very  great 
rarity  of  the  occurrence  in  the  former  of  those 
fibroid  growths,  which  in  the  latter  constitute 
its  most  common  abnormal  peculiarity.  No- 
thing can  mark  more  distinctly  the  difference 
of  texture  between  these  two  parts  than  this 
very  characteristic  circumstance : since  it  is 
now  known  that  the  peculiar  fibrous  tumour 
of  the  uterus  is  formed  at  the  expense  of  the 
natural  tissues  of  that  part.  Occasionally, 
indeed,  small  fibrous  tumours  are  found  in 
the  parenchyma  of  the  tube,  but  these  never 
attain  to  any  considerable  size.  Tiiese  oc- 
casionally undergo  calcification,  from  a deposit 
of  earthy  material  in  their  texture,  and  thus 
form  little  masses  of  stony  hardness  which 
project  from  the  walls  of  the  tube,  and  are 
covered  by  its  peritoneal  coat. 

Tubercle  is  occasionally  formed  in  the  Fal- 
lopian tube.  It  occurs  there  usually  in  the 
form  of  tuberculous  infiltration,  which,  in  the 
opinion  of  Rokitansky,  affects  chiefly  the 
mucous  membrane  of  the  tube.  The  occur- 
rence of  tubercle  here  presents  nothing  re- 


markable enough  to  call  for  further  special 
description. 

Cancer  of  the  tube  is  not  a common  oc- 
currence. I have  never  met  with  it  inde- 
pendently of  cancer  of  the  ovaries  or  uterus ; 
but  when  either  of  the  latter  organs  are  exten- 
sively affected,  the  tubes  are  also  occasionally 
involved.  Upon  the  malignant  diseases  of  the 
Fallopian  tube  most  pathological  writers  are 
nearly  silent ; nor  has  our  literature  been 
enriched  by  any  considerable  number  of  special 
records  bearing  upon  this  point  in  Pathology. 

Rupture  of  the  Fallopian  tube. — Spontaneous 
laceration  of  the  walls  of  the  tube  occurs 
sometimes  as  a result  of  over-distension,  or 
too  great  attenuation  of  its  tissues,  whereby 
the  parietes  are  rendered  no  longer  capable  of 
resisting  the  increasing  pressure  of  the  fluids 
accumulated  within.  In  this  way  large  col- 
lections of  serous,  purulent,  or  sanguineous 
fluids  are  sometimes  poured  out  into  the 
cavity  of  the  abdomen,  unless,  indeed,  by  the 
previous  adhesion  of  the  walls  of  the  tube 
to  surrounding  parts,  the  point  of  rupture  is 
directed  to  some  neighbouring  hollow  viscus 
by  which  the  fluids  escape  externally.  But 
rupture  of  the  tubes  will  most  frequently 
happen  in  connexion  with  the  tubal  form  of 
extra-uterine  gestation,  which  is  next  to  be 
described. 

Detention  and  abnormal  Development  of  the 
Ovum  in  the  Oviduct.  Tubal  Gestation.  Gra- 
viditas tubaria.  — This  constitutes  a second 
species  of  those  aberrant  forms  of  gestation, 
commonly  termed  extra-uterine,  one  of  which 
has  been  considered  under  the  title  of  Ovarian 
Gestation,  (p.  586.) 

It  has  been  already  shown,  that  one  prin- 
cipal office  of  the  Fallopian  tube  is  the  con- 
veyance of  the  ovum  from  the  ovary,  or  place 
of  its  first  formation,  to  the  uterus,  or  seat  of 
its  final  development ; and  that  the  ovum, 
whilst  in  transitu,  not  only  becomes  impreg- 
nated, but  also  exhibits  certain  indisputable 
evidences  of  commencing  development,  which, 
however,  has  usually  advanced  only  a few 
stages  by  the  time  that  the  ovum  enters  the 
uterine  cavity.  The  tube,  therefore,  as  well 
as  being  an  oviduct,  is  also  the  seat  of  normal 
impregnation  ; whilst,  in  addition,  it  serves  to 
protect  and  possibly,  in  some  slight  degree,  to 
add  to  the  material  of  the  ovum,  although  the 
actual  operation  of  the  tube  walls  upon  the 
surface  of  the  ovum  in  this  respect  must  ne- 
cessarily be  very  slight  in  the  mammalia,  since 
it  so  rarely  happens  that  any  increase  in  its 
size  is  perceptible  from  the  time  of  its  quitting 
the  ovary  to  that  of  its  reaching  the  uterus. 

But  the  impregnated  ovum,  instead  of  en- 
tering the  uterine  cavity,  may  be  accidentally 
detained  in  the  tube,  and  undergo  further  de- 
velopment there.  The  extent  to  which  this 
development  may  proceed  will  depend  in  a 
great  measure  upon  the  capability  of  expansion 
of  the  tube  walls  ; a circumstance  which 
seems  to  vary  greatly  in  different  individuals, 
and  also  in  some  degree  according  to  the 
portion  of  tube  which  the  ovum  occupies. 

The  differences  observable  in  this  latter 
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respect  have  led  to  a division  of  cases  of  tubal 
gestation  into  three  varieties,  viz.  tubo-ovarian, 
tubal,  and  interstitial. 

In  the  first  variety,  graviditas  tubo-ovaria, 
the  ovum  becomes  developed  in  a sac,  of 
which  a principal  portion  appears  to  be  fur- 
nished by  the  hypertrophied  walls  of  the 
infundibular  end  of  the  tube,  and  the  proper 
tissue  of  the  ovary  combined.  In  the  second, 
graviditas  tubaria , the  developed  ovum  occu- 
pies some  part  of  the  canal  of  the  free  portion 
of  the  oviduct ; while  in  the  third,  graviditas 
inter stitialis,  the  seat  of  development  of  the 
ovum  is  that  part  of  the  tube  which  traverses 
the  uterine  walls. 

In  the  first,  or  tubo-ovarian  variety,  the 
parts  supplying  the  principal  foundation  of  the 
cyst,  which  surrounds  the  foetus,  are  in  the 
first  instance  probably  chiefly  normal  struc- 
tures ; and  it  is  easy  to  understand  how, 
during  the  progress  of  growth  of  the  ovum, 
when  the  limit  of  expansibility  of  these  parts 
has  been  reached,  there  may  be  superadded 
to  them  materials  for  the  extension  and  fur- 
ther growth  of  the  cyst  walls  ; and  in  this 
way  are  apparently  formed  these  large  sacs,  or 
artificial  uteri,  which  have  been  sometimes 
observed  to  surround  a fully  developed  foetus, 
and  which  in  the  course  of  their  growth  have 
come  to  include  omentum,  mesentery,  or  in- 
testine, and  other  portions  of  the  abdominal 
viscera  or  parietes,  by  which  the  sides  of  the 
sac  become  strengthened  and  enlarged. 

As  in  the  case  of  ovarian  gestation  for- 
merly described,  so  in  the  varieties  termed 
ovario-tubal,  it  is  only  when  death  has  taken 
place  during  the  early  stages  of  formation  of 
these  embryo-bearing  cysts  that  the  exact 
nature  and  relation  of  the  parts  originally 
composing  them  can  be  made  out.  Hence  the 
difficulty  of  determining,  in  more  advanced 
stages  of  gestation,  when  other  parts  have 
been  superadded,  in  what  precise  situation 
the  development  of  the  ovum  was  commenced. 
And  hence  the  probability  that  some  at  least 
of  those  cases  which  have  been  recorded  from 
time  to  time  as  examples  of  the  foetus  deve- 
loped in  the  cavity  of  the  abdomen,  and  among 
the  intestines  ( graviditas  abdominalis ),  may 
have  been  originally  cases  of  the  tubo-ovarian 
variety,  in  which  the  cyst  walls,  commencing 
their  formation  by  the  artificial  union  of  the 
expanded  termination  of  the  oviduct  with  a 
portion  of  the  ovarian  parietes,  have  in  the 
course  of  their  growth  come  to  include  many 
other  parts. 

The  second  variety,  which  includes  all  cases 
strictly  termed  tubal  ( graviditas  tubaria ),  con- 
stitutes by  far  the  most  common  of  all  the 
forms  of  extra-uterine  gestation.  Here  the 
ovum  is  developed  within  some  part  of  the 
free  portion  of  the  tube,  whose  walls  appear, 
from  the  examples  which  most  of  our  mu- 
seums furnish,  to  be  capable  of  a very  limited 
degree  of  expansion  in  most  individuals. 
Hence,  when  the  ovum  has  attained  to  a cer- 
tain size,  and  usually  by  the  time  that  the 
second  or  third  month  of  gestation  has  been 
reached,  rupture  of  the  tubal  wall  occurs, 


followed  by  rapid  death  from  haemorrhage. 
And  thus  the  parts  are  usually  obtained  for 
examination  in  such  a state  as  to  leave  no 
room  for  question  regarding  the  precise  seat 
which  the  ovum  occupies,  and  the  nature  of 
the  parts  enclosing  it.  For  in  these  cases  of 
early  rupture  the  tube  has  contracted  no 
adhesions  with  surrounding  parts,  and  the 
walls  of  the  embryo-bearing  sac  are  formed 
of  the  parietes  of  the  oviduct  alone. 

The  third  variety  of  tubal  gestation,  distin- 
guished by  M.  Breschet  under  the  title  of 
Graviditas  in  uteri  substantia;  and  by  Profes- 
sor Mayer,  of  Bonn,  as  Graviditas  inter  stitialis, 
has  been  made  known,  particularly  by  an  essay 
of  the  former  devoted  to  this  subject.* 

This  variety  differs  from  the  last  mentioned 
chiefly  in  the  circumstance,  that  the  seat  of 
development  of  the  ovum  is  that  portion  of 
the  canal  of  the  tube  which  passes  through 
the  solid  walls  of  the  uterus.  Here  the  sac 
surrounding  the  fcetus  is  formed  in  a great 
measure  at  the  expense  of  the  proper  uterine 
tissues,  and  consequently  the  parietes  of  these 
cysts  exhibit  under  the  microscope  a very 
different  composition  from  that  which  the 
tube  walls  show  in  the  second  variety. 

In  interstitial  eases  the  walls  of  the  sac 
surrounding  the  ovum  sometimes  attain  in 
parts  a thickness  nearly  equal  to  that  of  the 
gravid  uterus.  On  section  of  these  portions 
the  appearance  which  they  present  is  precisely 
similar  to  that  of  the  gravid  uterus  itself. 
There  is  here  seen  precisely  the  same  arrange- 
ment of  large  vascular  openings,  being  the 
divided  canals  or  sinuses  which  everywhere, 
permeate  the  solid  walls,  in  whose  composi- 
tion may  be  traced  the  same  abundance  of 
smooth  muscular  fibre,  as  in  the  ordinary 
gravid  uterus. 

Within  such  a sae,  formed  out  of  the  walls 
of  the  tube  in  the  first  instance,  and  in  the 
case  of  this  third  variety  further  strengthened 
by  the  addition  of  a large  quantity  of  tissue 
derived  from  the  uterus,  the  ovum  lies,  pre- 
senting its  ordinary  character  of  an  external 
chorion  and  inner  amnion  ; the  fcetus  of 
embryo  itself,  according  to  the  period  of  ges- 
tation, being  perfectly  formed.  The  walls  of 
the  sac,  being  in  this  case  usually  much 
stronger  than  when  the  ovum  lies  nearer  to 
the  distal  end  of  the  tube,  resist  pressure  for 
a longer  time,  and  consequently  the  fcetus 
may  attain  a greater  growth. 

One  of  the  most  interesting  questions  con- 
nected with  this  subject  is,  whether  a decidua 
is  here  formed.  Schrceder  van  der  Kolk,  in 
his  recent  most  valuable  work  on  the  struc- 
ture of  the  Placenta  f,  answers  the  inquiry  in 
the  affirmative,  in  contradiction  to  the  state- 
ment of  Virchow  J,  by  whom  it  is  asserted 
that  in  the  case  of  tubal  gestation  no  decidua 

* Memoire  sur  une  nouvelle  espbce  de  grossesse 
extra-uterine.  Par  M.  Breschet. 

f Waarnemingen  over  het  Maaksel  van  de  Men- 
schelijke  Placenta.  Amsterdam,  1851,  p.  88.  et  seq. 

X Virchow,  ueber  die  Puerperal  Krankheiten 
Verhand.  der  Ges.  fur  Geburtshelfe.  Berlin,  1848, 
B.  Ilk  s.  180. 


622 


UTERUS  AND  ITS  APPENDAGES. 


is  to  be  found  in  the  tube.  According  to 
Schrceder,  a decidua  is  here  formed  in  tubal 
pregnancy,  notwithstanding  that  in  the  walls 
of  the  tube  glandulae  utriculares  are  entirely 
wanting.  The  villi  are  here  embedded  in 
little  hollows  of  the  decidua,  upon  whose 
walls  the  blood  vessels  terminate  in  open 
mouths,  and  thus  the  blood  is  poured  out 
into  the  placenta.  The  decidua  is,  indeed,  in 
this  case  firmer,  and  does  not  exhibit  so  many 
valvular  openings  as  are  present  in  an  ordi- 
nary placenta  ; probably  from  the  absence  of 
the  utricular  glands.  In  this  case,  also,  an 
epithelial  layer  derived  from  the  decidua 
covers  the  villi,  and  serves  at  the  same  time 
as  a means  of  junction  between  the  parts.* 

Associated  usually  with  the  abnormal  deve- 
lopment of  the  ovum  in  the  oviduct  is  the  for- 
mation of  a decidua  in  the  uterus,  the  nature  of 
which  structure  will  be  considered  in  a subse- 
quent portion  of  this  article  (pp.  635.  652). 

And  here  it  naturally  occurs  to  inquire  into 
the  probable  causes  of  the  development  of 
the  ovum  in  a situation  so  unfavourable  to  its 
further  and  complete  evolution.  Since,  not- 
withstanding the  wonderful  power  of  adapta- 
tion which  is  in  these  cases  exhibited  by  the 
parts  immediately  surrounding  and  containing 
the  ovum,  it  is  plain  that  the  oviduct  how- 
ever altered,  yet,  on  account  of  its  peculiar 
form  and  texture,  can  but  inadequately  supply 
the  offices  of  a uterus.  It  can  serve  but  im- 
perfectly for  the  nutrition  and  protection  of 
the  foetus,  and  not  at  all  for  its  expulsion, 
even  should  the  latter  reach  the  term  of  its 
dependent  or  intra-uterine  life. 

One  of  the  most  remarkable  circumstances 
relating  to  this  curious  subject,  is  the  fact 
first  noticed,  I believe,  by  Dr.  Oldham,  that  in 
a large  number  of  cases  of  tubal  gestation,  the 
corpus  luteum,  correspondiug  with  the  ovum 
impregnated,  is  found  in  the  ovary  of  the  op- 
posite side  to  that  of  the  tube  in  which  the 
ovum  is  developed.  Thus  if  the  left  Fallo- 
pian tube  contains  the  ovum,  the  right  ovary 
will  often  display  the  corpus  luteum  of  a cor- 
responding date,  and  vice  versa.  Not  being  at 
first  aware  of  Dr.  Oldham’s  observation,  I had 
myself  noticed  the  same  circumstance  in  re- 
peated instances,  and  had  arrived  at  the  same 
conclusion  as  he  has  done  in  explanation  of 
it,  namely,  that  at  the  time  of  the  ovum 
quitting  the  ovary,  the  tube  of  the  one  side 
embraced  the  opposite  ovary,  and  conducted 
away  the  ovum,  which  being  impregnated  in 
the  ordinary  way,  and  then  being  delayed  at 
the  angle  formed  by  the  bending  of  the  tube, 
has  its  further  progress  obstructed  at  that 
point  until  it  attains  too  great  a size  to  ad- 
mit of  its  subsequently  passing  the  lower 
orifice  and  entering  the  cavity  of  the  uterus. 

If  it  be  objected  that  this  explanation  is 
not  satisfactory,  because  it  assumes  the  ap- 
parent improbability  of  the  fimbriated  ex- 
tremity of  one  Fallopian  tube  being  able  to 

* Upon  this  point  I do  not  here  give  any  obser- 
vations of  my  own,  as  I am  preparing  these  for 
publication  in  another  form. 


grasp  the  opposite  ovary,  then  I can  point  to 
a preparation  in  the  Cambridge  University 
Anatomical  Museum  *,  in  which  both  the 
Fallopian  tubes  grasp  the  same  ovary  to  which 
their  extremities  are  affixed  by  morbid  ad- 
hesion. 

Another  and  very  different  explanation  of 
this  remarkable  circumstance  of  the  impreg- 
nated ovum  and  corresponding  corpus  luteum 
being  found  on  opposite  sides,  has  been  given 
by  Dr.  Tyler  Smith  f,  who  believes  that  the 
ovum,  after  descending  the  Fallopian  tube  of 
one  side,  traverses  the  upper  part  of  the 
uterine  cavity,  and  ascends  the  opposite  ovi- 
duct, where  it  becomes  developed.  I might 
also  furnish  the  advocates  of  this  doctrine 
with  an  argument  founded  upon  a most  in- 
teresting and  curious  observation  of  Bischoff, 
which  appears  to  have  been  overlooked,  but 
which  would  at  first  sight  seem  to  support 
this  view.  Bischoff,  in  his  essay  on  the  de- 
velopment of  the  ovum  in  the  dog  and  rabbit, 
frequently  noticed  a remarkable  apportioning 
of  the  ova  between  the  two  cornua  of  the 
uterus,  so  as  to  equalise  their  number  on 
the  two  sides,  when  these  had  been  ori- 
ginally unequal,  as  shown  by  the  number  of 
corpora  lutea  found  in  the  ovaries.  Thus, 
in  the  case  of  a bitch  whose  right  ovary  ex- 
hibited one,  and  the  left  ovary  five  corpora 
lutea,  each  half  of  the  uterus  contained  three 
ova,  so  that  two  of  the  ova  must  have  tra- 
velled across  from  the  right  to  the  left  side. 
But  it  must  be  observed,  that  in  the  cases 
recorded  by  Bischoff  the  ova  never  ascended 
the  Fallopian  tube,  but  only  travelled  from 
one  cornu  of  the  uterus  to  the  other. 

When,  therefore,  we  take  into  considera- 
tion the  great  difference  between  the  solid 
uterus  of  man  and  the  intestine- like  organ  of 
the  mammalia,  on  which  these  observations 
were  made,  there  appears  to  be  great  diffi- 
culty in  supposing  that  the  ovum  could  after 
once  arriving  at  the  uterus  again  enter  an 
oviduct,  especially  when  also  it  is  remembered 
that  while  the  conical  form  of  the  Fallopian 
tube,  whose  smallest  aperture  is  towards  the 
uterus,  constitutes  a provision  for  ensuring 
the  arrival  of  the  ovum  there,  this  arrange- 
ment would  greatly  diminish  the  possibility  of 
a retrograde  movement  taking  place  in  the 
human  subject,  if  indeed  it  would  not  alto- 
gether prevent  it. 

But  to  those  cases  of  tubal  gestation  in 
which  the  corpus  luteum  is  found  in  the  cor- 
responding ovary,  neither  of  these  explanations 
would  apply.  Here  it  is  only  necessary  to 
suppose,  that  either  the  developmental  changes 
already  described  as  occurring  normally  to  the 
ovum  in  the  tube,  have  proceeded  more  rapidly 
than  usual,  or  else,  that  the  ovum,  having  been 
accidentally  delayed  for  a longer  time  than 
ordinary  in  transitu,  had  acquired  too  great  a 
magnitude  to  admit  of  its  passage  by  the  ute- 
rine orifice,  even  admitting,  as  some  have 
supposed,  that  this  orifice  may,  to  a certain 

* No.  722. 

f Lancet,  No.  xv.  vol.  i.  1856. 
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extent,  dilate,  for  the  purpose  of  allowing  the 
ovum  to  pass,  just  as  the  os  uteri  dilates  at 
the  time  of  labour. 

UTERUS. 

Normal  Anatomy. 

(Syn.  Womb , Mother , Eng.  ,*  MrjTpajTorepa, 
A e\(pvsi  Gr.;  Uterus,  Matrix , Lat. ; Utero , 
Ital.j  Matrice,  Fr. ; Barmutter,  Gebar matter, 
Fruchthalter , Germ. ; Baarmoeder , Lijfmoe- 
der,  Dutch.) 

The  uterus  is  that  segment  of  the  genera- 
tive track  which  lies  between  the  lower  ex- 
tremities of  the  Fallopian  tabes  and  the  fornix 
or  upper  end  of  the  vagina.  In  man  it  is 
normally  formed  by  the  complete  coalescence 
of  the  two  uterine  cornua,  which  in  most 
of  the  mammalia  remain  more  or  less  distinct 
constituting  the  bicorned  or  divided  uterus. 
These,  in  man  and  the  quadrumana,  unite  to 
form  a single  symmetrical  organ,  serving  for 
the  passage  of  the  seminal  fluid,  and  for  the 
reception,  protection,  nutrition,  and  final  ex- 
pulsion of  the  mature  ovum. 

The  uterus  is  not  altogether  peculiar  to  the 
female.  Like  the  mammary  gland,  it  has  its 
representative  in  the  male,  though  only  in  a 
rudimental  state.  The  existence  of  such  a 
rudimentary  organ  is  more  easily  shown  in 
the  male  of  many  mammalian  animals  than 
in  man,  in  whom,  perhaps,  it  is  the  least 
conspicuous,  and  where  its  presence,  as  a type 
of  structure,  can  only  be  proved  by  a close 
study  of  homologies,  and  by  the  aid  of  those 
occasional  exemplifications  of  the  true  rela- 
tions of  this  part  which  the  comparatively 
rare  occurrence  of  hermaphrodite  forms 
affords. 

Situation  and  position. — The  unimpregnated 
uterus  is  situated  entirely  within  the  pelvis, 
where  it  lies  deep  among  the  other  pelvic  con- 
tents, with  many  of  which  it  is  in  immediate 
relation  ; the  bladder  lying  anteriorly,  the 
rectum  posteriorly,  the  ovaries  and  Fallopian 
tubes  laterally,  the  small  intestines  supe- 
riorly, and  the  vagina  and  perineum  inferiorly 
with  regard  to  it.  These  several  parts,  aided 
by  the  broad  and  round  ligaments,  serve  to 
support  the  uterus  and  maintain  it  in  its  natu- 
ral position.  But  this  position  will  of  neces- 
sity vary  according  to  the  condition  of  the 
neighbouring  organs,  and  in  some  degree  also 
with  the  varying  postures  of  the  body. 

The  nature  and  degree  of  the  variations  in 
regard  to  situation  and  position  of  which  the 
uterus  is  susceptible  will  be  more  easily 
understood  after  the  ligaments  and  other  con- 
nections by  which  these  movements  are  re- 
strained have  been  described.  At  present  it 
will  be  only  necessary  to  observe  that  the  mo- 
tions of  the  uterus  are  restricted  chiefly  to 
three  directions.  First,  the  broad  ligaments, 
which  maintain  the  organ  nearly  in  the  median 
line,  permit  by  their  laxity  a slight  deviation 
towards  either  side.  Secondly,  a certain 
amount  of  ascent  and  descent  is  allowed  by 
the  structures  which  attach  the  uterus  to  the 


lower  part  of  the  pelvis.  But  the  former  of 
these  movements  will  be  limited  by  the  utero- 
sacral  ligaments,  and  the  weight  or  pressure 
of  the  superincumbent  viscera  ; and  the  latter 
also  especially  by  the  same  ligaments,  and  to 
a certain  extent  by  the  support  derived  from 
the  posterior  wall  of  the  vagina  and  the  parts 
which  close  the  pelvis  below.  Thirdly,  the 
uterus  enjoys  a certain  range  of  motion  in  the 
direction  of  a line  drawn  from  pubes  to  sacrum 
in  order  to  accommodate  it  to  the  state  of 
fulness  or  emptiness  of  the  adjacent  viscera. 
For  when  the  bladder  is  full  and  the  rectum 
empty,  the  uterus  will  be  carried  nearer  to  the 
sacrum  ; and  conversely,  with  an  empty  blad- 
der and  a distended  rectum,  the  position  of 
the  uterus  will  be  proportionately  nearer  to 
the  pubes  ; and  these  alterations  of  position 
will  be  constantly  and  daily  repeated. 

But  an  equal  degree  of  mobility  does  not 
belong  to  every  part  of  the  uterus  ; for  while 
the  movement  of  the  cervix  is  limited  by  the 
attachment  of  the  vagina  and  utero-sacral 
ligaments,  the  fundus  is  left  entirely  free  to 
follow  the  alternate  fillings  and  emptyings  of 
the  bladder.  Thus  a movement  of  nutation 
will  result,  the  fundus  uteri  approaching  the 
pubes  and  sacrum  alternately  ; and  this  is 
probably  the  greatest  range  of  motion  of  which 
any  portion  of  the  uterus  is  normally  suscep- 
tible. 

But  allowing  for  these  variations,  there  will 
still  be  an  average  position  which  the  uterus 
occupies  in  the  pelvis,  and  this  may  be  as- 
sumed to  occur  at  the  time  wdien  the  bladder 
and  rectum  are  both  moderately  distended. 

Under  these  circumstances,  the  position  of 
the  uterus  relatively  to  surrounding  parts  will 
be  in  accordance  with  the  accompanying  sec- 
tional diagram  {Jig.  423.),  representing  the 


Fig.  423. 


pelvic  contents.  Here  a represents  the  ute- 
rus, b the  bladder,  and  c the  rectum,  both  of 
the  latter  being  moderately  distended. 
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At  such  a time  the  uterus,  supported  be- 
tween the  folds  of  the  broad  ligament,  which 
constitutes  a moveable  dissepiment,  dividing 
the  pelvis  transversely  into  two  unequal  parts, 
and  sustained  by  the  parts  attached  to  it 
around  and  below,  lies  with  its  fundus  directed 
obliquety  upwards  and  forwards,  while  the 
cervix  or  neck  looks  downwards,  and  very 
slightly  backwards  towards  the  orifice  of  the 
rectum.  The  relative  heights  of  these  several 
parts  are  determined  by  two  lines  : the  one, 
a — a,  drawn  from  the  lower  border  of  the 
symphysis  pubis  to  the  promontory  of  the 
sacrum ; the  other,  b — b , from  the  same  point 
to  the  lower  margin  of  the  fourth  sacral  ver- 
tebra. Upon  the  latter  the  cervix  will  rest  at 
a point  near  the  centre  of  the  line.  The  di- 
rection of  the  uterine  body  will  be  more  con- 
veniently shown  by  a third  line,  c — c,  drawn 
through  its  axis.  This  line,  if  produced,  will 
pass  out  of  the  pelvis  upwards  at  a distance 
of  in  front  of  the  sacral  promontory; 
and  downwards,  after  traversing  the  posterior 
wall  of  the  cervix,  it  will  pass  out  about  the 
centre  of  that  wall,  and  impinge  upon  the  ex- 
tremity of  the  coccyx.  The  low  er  portion  or 
cervix  of  the  uterus  being  curved  upon  the 
body  in  the  manner  hereafter  described,  the 
direction  of  its  canal  will  be  downwards,  and 
will  be  represented  by  a line  drawn  nearly 
perpendicular  to  the  horizon. 

Form.  — The  uterus  belongs  to  the  class  of 
hollow  muscles,  with  which  it  is  associated  on 
account  of  its  cavity  and  the  muscular  cha- 
racter of  its  proper  parietes.  In  many  of  the 
mammalia,  the  elongated  form  and  general 
arrangement  of  the  tissues  gives  to  the  uterus 
a resemblance  to  an  intestine ; while  in  man 
and  the  quadrumana,  in  whom  it  possesses  a 
considerable  degree  of  firmness  and  solidity, 
the  shape  more  nearly  resembles  that  of  the 
urinary  bladder. 

The  uterus  has  been  compared  to  various 
objects,  such  as  a flask,  a little  gourd  or  cala- 
bash, a pear,  or  a truncated  cone.  There  is 
enough  of  similarity  to  these  several  objects, 
to  excuse  the  comparison,  yet  the  resemblance 
is  not  sufficiently  close  to  render  any  of  them 
an  exact  representative  of  that  body  ; but 
perhaps  the  flattened  pear  conveys  the  best 
idea  of  the  uterine  figure,  although  the  pyri- 
form outline  is  somewhat  broken  by  the  at- 
tachment to  its  lateral  borders  of  the  parts 
usually  termed  appendages  {fig.  368.).  These 
should  be,  therefore,  removed  in  order  to  dis- 
play the  proper  boundaries  of  the  organ  (fig . 
424.  and  431.). 

Dimensions.  — The  uterus  does  not  attain  to 
its  full  development  until  after  the  establish- 
ment of  puberty.  Previous  to  this  period  it 
remains  but  little  altered  from  its  infantine 
condition  ; but  as  the  period  of  puberty  ap- 
proaches, and  about  the  time  when  the  mam- 
mae, which  have  also  until  then  retained  their 
infantine  state,  begin  to  enlarge,  the  uterus 
rapidly  increases  in  bulk  and  weight.  It  then 
soon  reaches  the  size  which,  if  unemployed,  it 
maintains  through  the  rest  of  life,  only  wast- 
ing, and  becoming  somewhat  altered  in  figure 


by  absorption  of  its  tissues,  as  age  advances  ; 
or,  if  employed  in  the  process  of  reproduc- 
tion, then  undergoing  a degree  of  temporary 
enlargement  unparalleled  by  any  other  growth 
of  structure  in  man,  and  subsequently  return- 
ing, in  part,  though  never  entirely,  to  its  for- 
mer state. 

The  following  are  the  average  dimensions 
of  the  virgin  or  nulliparous  uterus.  The 
entire  length  from  the  centre  of  the  fundus 
(fig.  424  a),  to  that  of  the  anterior  lip  b , 
which  gives  the  longest  diameter,  is  2'',  S'" — 

*7/// 

Of  this  one  half  usually  belongs  to  the 
body,  and  the  remainder  to  the  neck  or  cer- 
vix ; but  the  proportional  length  of  either  of 
these  parts  may  exceed  the  other  by  V" — 2///. 

The  greatest  breadth  of  the  organ  is  found 
opposite  to  the  point  of  attachment  of  the 
Fallopian  tubes.  Here  the  transverse  dia- 
meter is  1",  3'" — ; at  the  point  of  junction  of 
the  cervix  with  the  body  10'";  about  the  centre 
of  the  cervix  12///;  at  the  extremity  of  the 
cervix,  opposite  to  the  point  of  junction  with 
the  vaginal  walls,  IF" — 12'". 

The  antero-posterior  diameter  of  the  uterus 
is  greatest  about  the  centre  of  the  body, 
where  it  measures  in  the  nulliparous  organ 
11"'— 12'". 

Weight.  — The  weight  of  the  adult  virgin 
uterus,  deprived  of  the  appendages,  is  9 — 12 
drachms. 

Regional  divisions.  — The  uterus  is  divided 
primarily  into  a body  and  neck  or  cervix. 
Each  of  these  is  again  subdivided,  the  upper 
portion  of  the  body  being  termed  the  fundus, 
while  the  lower  or  terminal  part  of  the  neck 
is  distinguished  as  its  vaginal  portion.  These 
divisions,  though  to  a certain  extent  artificial, 
are  necessary,  not  only  to  facilitate  descrip- 
tion, but  also  to  distinguish  parts  which  ex- 
hibit great  and  important  differences  both  of 
structure  and  function.  So  great,  indeed,  is 
the  amount  of  structural  and  functional  dif- 
ference between  the  body  and  neck  of  the 
womb,  as  almost  to  justify  these  being  re- 
garded as  two  distinct  organs. 

The  fundus  is  that  portion  of  the  body  of 
the  uterus  which  lies  above  an  imaginary  line, 
(fig.  424.  a a,)  drawn  transversely  across  the 
organ  from  the  point  of  attachment  of  one 
Fallopian  tube  to  that  of  the  opposite  side. 
This  portion  of  the  uterus  is  of  a very  dense 
and  firm  texture.  It  is  very  slightly  convex 
in  the  virgin  state,  but  becomes  considerably 
arched  and  expanded  during  pregnancy,  when 
it  forms,  as  it  were,  a vaulted  roof  to  the 
organ.  After  parturition  the  fundus  does 
not  regain  its  former  figure,  but  retains  more 
or  less  of  the  rounded  form  which  constitutes 
one  of  the  points  of  difference  between  the 
nulliparous  and  multiparous  organ.  The 
fundus  is  that  part  of  the  uterus  which,  from 
its  concealed  position  within  the  pelvis  in  the 
unimpregnated  healthy  state,  is  the  least  ca- 
pable of  being  examined  during  life.  It  is  of 
all  parts  of  the  uterus  that  which  is  the  least 
subject  to  destructive  disorganisation  by 
malignant  growths,  frequently  remaining  un- 
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altered  in  texture  after  the  whole  of  the  cer- 
vix has  been  destroyed  by  carcinomatous 
ulceration.  On  the  other  hand  it  is  the  part 

Fig.  424. 


Section  showing  the  regional  divisions  of  the  uterus . 

( Outlined  ad  Nat.) 

from  which  polypi,  that  are  not  cervical  in 
their  origin,  most  frequently  arise ; and  it  is 
very  commonly  the  seat  of  those  large  hyper- 
trophic growths  of  the  uterine  tissue,  which 
are  usually  termed  fibrous  tumours.  The 
fundus  is  also  the  part  to  which  the  upper 
portion  of  the  placenta  is  most  frequently 
attached. 

The  body  is  included  between  the  line 
above  indicated,  and  another,  b b,  drawn 
through  the  narrowest  part  of  the  organ,  or 
that  point  at  which  the  tapering  lateral  walls 
of  the  uterus  approximate  in  the  greatest  de- 
gree before  they  again  diverge  to  pass  into 
the  cervix.  The  body  of  the  uterus  consti- 
tutes its  principal  portion.  It  is  that  part 
which,  more  than  any  other,  expands  to  in- 
vest the  ovum.  It  is  freely  supplied  with 
blood-vessels,  which,  entering  by  the  lateral 
border,  ramify  abundantly  through  the  ante- 
rior and  posterior  walls.  These  walls  are 
usually  half  an  inch  in  thickness.  They  are 
separated  from  each  other  by  a scarcely  appre- 
ciable cavity,  to  be  hereafter  described,  lying 
between  the  inner  surfaces  of  the  parietes. 
The  extreme  narrowness  of  this  cavity  is 
shown  in  figs.  427  — 430.,  which  represent 
transverse  sections  of  the  uterine  body,  at 
various  points  between  the  fundus  and  in- 
ternal os. 

The  cervix , or  neck,  {fig.  424.  b — c),  is  a 
cylindriform  prolongation  of  the  uterine  body, 
to  which  it  serves  as  an  excretory  conduit.  It 
is  composed  in  part  of  tissues  similar  to  those 
of  the  body,  but  the  arrangement  of  these  is 
materially  different.  The  walls  of  the  cervix 
measure  4W  in  average  thickness.  Their 


inner  surfaces  are  not  in  immediate  contact 
like  those  of  the  uterine  body  ; but  diverge 
slightly  to  enclose  a flattened  spindle-shaped 
cavity,  termed  the  canal  or  cavity  of  the 
cervix. 

The  situation  of  the  widest  or  central  part 
of  this  canal  is  indicated  by  an  external  late- 
ral bulging  of  the  walls  of  the  uterine  neck. 
The  posterior  part  of  the  cervix  receives  a 
loose  investment  of  peritoneum ; but  the 
whole  or  the  greater  portion  of  its  anterior 
wall,  as  well  as  the  lower  or  vaginal  portion, 
is  uninvested  by  that  membrane. 

The  vaginal  'portion. — The  lower  extremity 
of  the  cervix  {fig.  424.  below,  c c)  projects 


Fig.  425. 


Os  uteri,  and  vaginal  portion  of  the  cervix.  Virqin. 

{Ad  Nat.) 

into  the  vagina  in  the  form  of  a flattened  cone. 
The  length  of  this  conical  projection  is  about 
4///.  It  is  of  unequal  diameter.  Transversely 
it  measures  \ V" — \2"'  at  the  base,  and  6'" — 
7"'  at  the  apex  ; but  its  antero-posterior  dia- 
meters are  only  7/// — 8"'  at  the  base,  and  5"'  at 
the  apex  ; so  that  a section  of  this  part  will 
represent  an  ellipse.  Around  the  base  of  this 
conical  portion  the  walls  of  the  upper  end  of  the 
vagina  are  attached.  The  vaginal  attachment 
constitutes  the  line  of  demarcation  between 
the  lower  or  vaginal  and  the  upper  or  supra- 
vaginal division  of  the  cervix.  It  should  be 
observed  that  the  end  of  the  cervix  does  not 
lie,  as  is  commonly  supposed,  exactly  at  the 
extremity  of  the  vaginal  canal,  but  that  it 
projects  into  its  upper  wall,  so  that  the  upper 
vaginal  wall  is  shorter  than  the  lower  by  the 
whole  antero-posterior  diameter  of  the  cervix 
{fig.  426.  and  433.).  This  explains  the  diffi- 
culty which  is  sometimes  experienced  in 
bringing  the  cervix  into  view  when  a tubular 
speculum  is  employed,  the  sides  of  which  are 
all  of  equal  length.  There  can  be  no  doubt 
that  this  peculiar  position  of  the  extremity  of 
the  cervix  prevents  the  part  from  suffering 
injury  in  coitu,  because  the  impulse  of  the 
intromittent  organ  is  received  upon  the  end 
of  the  vagina,  and  is  distributed  upon  the 
adjacent  parts,  through  the  intervention  es- 
pecially of  the  utero-sacral  ligaments.  See 
further,  p.  689. 

At  the  apex  of  this  conical  mamelon  is 
observed  a transverse  fissure  S'" — 4"'  in 
length.  This  is  the  lower  or  terminal  orifice 
of  the  cervical  canal,  the  os  externum  uteri, 
fig.  425.,  as  distinguished  from  the  os  inter- 
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num ,fig.  431,  i,  which  marks  the  commence- 
ment of  that  canal.  The  os  externum  is  bor- 
dered in  front  and  behind  by  two  smooth  lips, 
whose  commissure  on  either  side  forms  the 
lateral  boundaries  of  the  orifice.  The  lips 
constitute  the  terminations  of  the  anterior 
and  posterior  cervical  walls  respectively. 
They  are  accordingly  distinguished  as  the 
anterior  and  posterior  lips  of  the  os  uteri. 
Their  position  and  form  are  most  conveniently 
shown  in  a vertical  section  of  the  part  (Jig. 
426.  and  433.).  The  anterior  lip  is  the 
smaller;  it  projects  but  slightly  into  the 
vagina,  but  it  lies  at  a lower  level  than  the 
posterior  one,  on  account  both  of  the  greater 
length  of  the  anterior  wall  of  the  uterus,  and 
also  from  the  inclination  of  the  upper  part  of 
the  organ  forwards.  In  an  antero-posterior 
view,  the  anterior  serves  to  conceal  the  pos- 
terior lip,  which  lies  higher  in  the  pelvis,  both 
from  the  comparative  shortness  of  the  pos- 
terior uterine  wall,  and  also  from  the  tilting 
forward  of  the  entire  organ  ; nevertheless  the 
posterior  lip  makes  a greater  projection  into 
the  vagina,  because  the  walls  of  that  canal 
are  reflected  off  at  a higher  point  upon  the 
cervix  posteriorly  than  anteriorly.  This  un- 
equal form  of  the  two  lips  doubtless  gave 
origin  to  the  term  os  tincae,  by  which  the 
older  anatomists  designated  the  part. 

In  no  portion  of  the  uterus  is  the  difference 
between  the  nulliparous  and  multiparous  or- 
gan so  marked  as  in  the  vaginal  portion  of  the 
cervix.  After  the  birth  of  many  children,  this 
part  becomes  much  enlarged,  soft,  flaccid,  and 
of  irregular  form,  with  notched  margins  ; but 
in  the  virgin  it  has  uniformly  the  smooth, 
even,  conical  figure  just  described,  while  its 
consistence  is  nearly  that  of  soft  cartilage. 

External  surface. — The  uterus,  being  a hol- 
low or  cavitary  organ,  possesses  both  an  ex- 
ternal and  an  internal  surface.  The  external 
surface  exhibits  two  faces,  anterior  and  poste- 
rior ; three  borders,  one  superior  and  two 
lateral  ; and  three  angles,  two  superior  and 
one  inferior. 

The  anterior  face  is  smooth,  and  gently 
convex  in  the  transverse  direction  (Jigs.  427 — 
430.),  but  often  slightly  curved  from  above 
downwards  (Jig.  426.).  It  is  covered  by  peri- 
toneum in  all  but  its  lower  part,  where  this 
membrane  is  reflected  off  to  give  a covering  to 
the  bladder  at  a distance  of  not  less  than  one 
fourth  of  the  entire  length  of  the  uterus  from 
its  lower  extremity.  The  posterior  face  is  more 
decidedly  convex  ; and  in  some  subjects,  espe- 
cially in  multipart,  it  exhibits  a marked  pro- 
minence along  the  median  line,  from  which  the 
walls  proceed  outwardly  in  two  nearly  level 
planes.  These,  meeting  the  less  convex  an- 
terior walls  at  the  lateral  border,  give  to  a 
transverse  section  of  such  an  organ  an  outline 
more  or  less  triangular  (Jig.  428.).  The  pos- 
terior face  also  receives  an  investment  of  peri- 
toneum. The  membrane  here,  after  covering 
the  entire  posterior  surface  of  the  uterus, 
usually  dips  down  to  cap  the  upper  extremity 
of  the  vagina.  (Fig.  426.  c — r.) 

The  superior  uterine  border  is  moderately 


convex  ; it  extends  from  the  point  of  entrance 
of  one  Fallopian  tube  to  that  of  the  other 
(Jig.  431.//).  This  border  is  entirely  co- 
vered by  peritoneum.  The  two  lateral  bor- 
ders extend  from  the  point  of  entrance  of 
either  Fallopian  tube  downwards  to  the 
lower  extremity  of  the  uterine  neck,  as  far 
as  the  margins  of  the  os  uteri.  These 
borders  are  flex  nous,  being  convex  above, 
concave  towards  and  below  the  centre  of 
the  organ,  again  slightly  convex  about  the 
middle  of  the  cervix,  and  finally  terminating 
at  the  os  uteri,  after  having  their  continuity 
interrupted  by  the  circular  attachment  of  the 
vagina  near  the  termination  of  the  uterine 
neck.  The  lateral  borders  are  uninvested  by 
peritoneum ; for  it  is  here  that  the  two  laminae 
of  that  membrane,  which  form  the  broad  liga- 
ment, meet  to  inclose  the  uterus;  and  by  these 
two  lateral  borders,  the  blood-vessels  and 
nerves  supplying  the  organ  enter  it  without 
penetrating  its  outer  or  serous  coat  (fig.  428.). 

The  two  superior  angles  are  formed  at  the 
points  of  entrance  of  the  Fallopian  tubes. 
The  inferior  angle  is  occupied  by  the  vaginal 
portion  of  the  cervix  and  the  os  uteri. 

Internal  surface  and  cavities  of  the  body  and 
cervix.  — It  has  been  stated  that  the  walls  of 
the  uterine  body  are  in  nearly  close  apposi- 
tion internally,  leaving  only  a small  interme- 
diate space,  termed  the  cavity  of  the  uterus, 
which  is  easily  displayed  by  cutting  through 


Fig.  426. 


Vertical  section  of  the  uterus  parallel  ivith  its  lateral 
borders. 

a,  anterior,  and  p,  posterior,  lip  of  cervix ; i,  in- 
ternal os  uteri ; v a,  vagina ; /,  fox-nix ; c,  loose  con- 
nective tissue  immediately  above  tlie  fornix;  r, 
point  of  posterior  reflection  of  the  peritoneum  on  to 
the  rectum,  forming  the  retro-uterine  pouch  or  space 
of  Douglas;  bb,  line  of  attachment  of  the  cervix  to 
the  bladder.  The  pex-itoneum  ceases  at  the  upper 
b,  in  front.  (Ad  Nat.) 


Fig.  429. 
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the  substance  of  the  organ.  No  just  concep- 
tion, however,  of  the  real  form  or  capacity  of 
this  interspace  can  be  obtained  by  examining 
it  with  the  aid  of  sections  made  in  one  direc- 
tion only. 

In  order  to  obtain  a correct  notion  of  the 
form  and  extent  of  this  cavity,  it  is  desirable 
first  to  make  a longitudinal  section  through 
the  centre  of  the  entire  organ  parallel  with 
its  lateral  borders.  The  cavity  or  interspace 
is  then  indicated  by  a line  running  from  below 
upwards,  and  terminating  within  half  an  inch 
of  the  fundus  (fig.  426.). 

The  upper  half  of  this  line  indicates  the 
cavity  of  the  uterus;  the  lower  half,  that  of 
the  cervix.  The  latter  alone  exhibits  a true 
cavity;  for  here  the  parietes  of  the  cervix  are 

Fig.  427. 


Fig.  j428. 


observed  to  diverge  slightly,  so  as  to  leave  a 
spindle-shaped  canal  traversing  the  whole 
length  of  the  uterine  neck  (fig.  431.  cc). 

A second  view  is  obtained  by  cutting  com- 
pletely through  the  uterus  in  the  direction  of 
its  transverse  diameter,  and  parallel  with  its 
extremities.  If  the  entire  organ  be  cut  up  into 
many  such  segments  (fig.  427 — 430.),  itis  then 
seen,  from  the  length  of  the  central  line,  that 
the  cavity  varies  in  breadth,  its  widest  part 
being  in  the  segment  which  includes  the  ex- 
tremities of  the  Fallopian  tubes  ; whilst  from 
this  point  downwards  the  line  diminishes  in 
length,  until  at  the  narrowest  portion  of  the 
uterus,  or  that  representing  the  commence- 
ment of  the  cervix,  it  measures  only  \\r" — 
3///  in  diameter. 

But  the  most  complete  view  of  the  interior 
of  the  uterus  is  obtained  by  a section  carried 
through  the  centre  of  the  organ,  dividing  it 
midway  between  its  anterior  and  posterior 
walls.  The  entire  cavity  which  is  thus  ex- 
hibited at  one  view  is  seen  to  be  of  a trian- 
gular form  ; its  boundaries  being  formed 
superiorly  by  the  fundus,  and  on  either  side 
by  the  two  lateral  borders,  whilst  in  each 
angle  is  observed  an  aperture.  The  two  su- 
perior openings  are  the  lower  orifices  of  the 
Fallopian  tubes.  The  inferior  opening  lead- 
ing to  the  cervical  canal  constitutes  the  os 
uteri  internum  (fig.  431.  i). 


Fig.  431. 


Fig.  430. 


Vertical  section  of  nulliparous  uterus  parallel  ivith 
its  anterior  and  posterior  walls. 

uc,  uterine  cavity;  cc,  cervical  cavity  or  canal; 
i,  internal  os  uteri ; e,  external  os  uteri ;/,/, Fallopian 
tubes ; v a,  vagina.  (Ad  Nat.) 


Series  of  horizontal  sections  of  the  uterus. 

Fig.  427.,  just  above  the  entrance  of  the  Fallopian 
tubes.  Fig.  428.,  in  the  centre  of  the  cavity.  Fig. 
429.,  close  to  the  internal  os  uteri.  Fig.  430.,  the 
centre  of  the  cervical  canal.  The  upper  or  more 
convex  border  marks  the  posterior  surface  in  each 
section.  (Ad  Nat) 


Since  the  cavity  in  the  interior  of  the 
uterine  body  has  a triangular  form,  whilst 
externally  the  shape  of  the  organ  is  more  or 
less  pyriform,  it  is  evident  that  the  parietes  of 
this  “hollow  muscle”  cannot  have  every- 
where an  equal  thickness,  for  otherwise  the 
form  of  the  cavity  would  correspond  with 
s s 2 
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that  of  the  external  surface.  But  whilst  the 
anterior  and  posterior  walls  exhibit  an  average 
and  nearly  uniform  thickness  of  about  6///, 
that  of  the  lateral  boundaries  and  of  the 
fundus  varies  from  6'"  to  1'".  Hence  the 
section  of  this  cavity  represented  in  fig. 
426.,  which  exhibits  the  organ  as  divided 
from  before  backwards,  is  described  by  a 
right  line  ; whilst  the  section  (fig.  431.) 
shows  the  cavity  as  bounded  by  three  curves, 
the  degree  of  curvature  varying  in  different 
subjects,  and  being  generally  supposed  to  be 
always  greatest  and  most  marked  in  women 
who  have  never  borne  children. 

This  point  has  been  much  dwelt  upon  as 
serving  to  distinguish  the  nulliparous  from 
the  multiparous  uterus.  I have  reason  to 
think,  however,  that  this  observation  has 
been  again  and  again  repeated  without  con- 
firmation by  an  appeal  to  facts.  For  although 
the  sides  of  the  virgin  uterus  are  often  strongly 
incurved,  yet  in  some  uteri  in  my  possession 
from  young  subjects  who  had  not  borne 
children,  the  walls  of  the  cavity  are  nearly 
straight,  and  this  is  the  form  which  they  have 
in  the  foetus  (fig.  442.),  and  in  undeveloped 
uteri  (fig.  465.);  whilst  in  other  specimens, 
taken  from  women  who  had  borne  many  chil- 
dren, the  sides  and  fundus  may  be  incurved  in 
various  degrees.  Much  will  depend  upon  the 
mode  in  which  the  sections  are  made;  for  un- 
less, in  dividing  the  organ,  the  knife  has  passed 
exactly  through  the  median  line,  a portion  of 
either  the  anterior  or  posterior  wall  will  be  in- 
cluded in  the  section,  and  the  apparent  form  of 
the  cavity  will  be  materially  modified  thereby. 

Thus  the  uterine  cavity  in  the  unimpreg- 
nated state  is  nothing  more  than  the  narrow 
interspace  between  the  flattened  walls  which 
are  normally  either  in  immediate  contact,  or 
are  separated  from  each  other  by  only  a small 
quantity  of  mucus.  The  triangular  form  re- 
sults from  the  confluence  of  three  ducts  or 
channels ; viz.,  the  two  oviducts  above,  and 
the  cervical  canal  below.  The  tubal  canals, 
having  passed  through  the  substance  of  the 
uterus,  expand  trumpet-like  into  the  uterine 
cavity,  whilst  in  the  same  way  the  cervical 
canal  traced  upwards  is  prolonged,  though 
more  gradually,  into  the  same  cavity.  But 
the  perpendicular  diameter  of  the  uterus 
being  always  greater  than  the  transverse, 
the  form  of  the  cavity,  in  so  far  as  it  is  trian- 
gular, represents  not  an  equilateral,  but  an 
isosceles  triangle  with  incurved  sides  (fig.  431 .). 

By  reference  to  these  particulars  regarding 
the  form  of  the  interspace  between  the  uterine 
walls,  we  are  enabled  to  explain  many  pheno- 
mena relating  to  the  first  entrance  of  the 
ovum  into  the  uterus,  and  its  mode  of  deten- 
tion there,  before  it  has  become  organically 
united  to  the  uterine  walls. 

The  cavity  of  the  uterus  is  lined  by  a mu- 
cous membrane,  the  peculiarities  of  which 
will  be  afterwards  more  fully  described.  This 
membrane  appears  to  the  unaided  eye  nearly 
smooth,  and  is  usually  of  a pale  pink  colour, 
except  in  those  cases  where  death  has  oc- 
curred during  menstruation,  when  it  is  of  a 


deep  red  hue,  and  more  or  less  plainly 
vascular.  A moderate  amplifying  power, 
however,  suffices  to  show  that  the  mucous 
membrane  is  not  smooth,  but  is  perforated 
everywhere  by  minute  apertures,  which  are 
the  orifices  of  numerous  ramified  canals  or 
follicles  occupying  the  substance  of  the  mu- 
cous membrane,  and  lying  for  the  most  part 
in  a direction  perpendicular  to  the  surface 
upon  which  they  terminate.  A few  folds  are 
occasionally  perceptible  in  the  mucous  mem- 
brane, these  being  seen  chiefly  in  the  neigh- 
bourhood of  the  tubal  orifices. 

The  apertures  by  which  the  Fallopian 
tubes  enter  the  upper  angles  of  the  uterus  are 
so  small  as  only  to  admit  of  the  passage  of  a fine 
bristle  (fig.  406.).  That  by  which  the  cavity 
of  the  body  communicates  at  its  inferior  angle 
with  the  canal  of  the  cervix  has  an  average 
diameter  of  \\'" — 3"'.  This  orifice  is  the 

os  uteri  internum  (fig.  431.  i). 

The  following  are  the  dimensions  of  the  ute- 
rine cavity  : — length  1 1'" — 12/// ; breadth  be- 
tween the  points  of  entrance  of  the  Fallopian 
tubes  11'" — 12///  ; at  the  centre  of  the  ca- 
vity 4"'  ; at  the  os  internum  1^'" — 3'". 

The  cavity  of  the  cervix  consists  of  a flat- 
tened fusiform  canal  running  through  the 
centre  of  the  uterine  neck.  The  widest  por- 
tion occurs  about  the  middle,  where  the 
canal  measures  transversely  3^"' — 6'"  (fig. 
431.  c c),  whilst  towards  either  extremity  the 
parietes  gradually  approximate  so  as  to  leave 
a narrow  aperture  at  each  end  ; the  superior 
aperture  being  the  orifice  already  described 
as  the  os  uteri  internum,  the  dimensions  of 
which  have  been  given; — the  inferior  being  the 
os  externum,  or  os  tincae,  which  measures 
3'" — 4'"  in  transverse  diameter.  The  antero- 
posterior diameter  of  the  canal  at  its  widest 
part  is  not  more  than  1 \"r — 2///.  The  en- 
tire length  of  the  cervical  cavity  is  12"' 
— 13"'. 

The  mucous  membrane  lining  this  cavity 
is  probably  not  greatly  inferior  in  extent  to 
that  of  the  uterine  body.  But  on  account  of 
the  smaller  space  in  which  it  is  contained, 
instead  of  forming  an  even  layer,  the  mem- 
brane is  here  thrown  into  numerous  folds  or 
plicae,  having  intermediate  furrows,  often 
traversed  by  lesser  plicae,  which  extend  the 
secreting  surface,  and  furnish  a more  consi- 
derable seat  for  those  numerous  mucous 
crypts  which  abound  upon  almost  every  por- 
tion of  this  structure. 

The  forms  which  the  cervical  folds  or 
plicae  assume  are  sufficiently  remarkable  to 
have  attracted  the  attention  of  anatomists  at 
all  periods.  They  are,  however,  so  variable, 
that  if  twenty  specimens  be  compared  to- 
gether, scarcely  two  will  be  found  to  present 
precisely  the  same  arrangement.  On  this 
account  it  is  difficult  to  furnish  any  descrip- 
tion of  them  which  shall  be  universally  appli- 
cable. 

Nevertheless,  two  forms  appear  to  me  to  be 
more  prevalent  than  others.  In  one  a single 
prominent  raphe  occupies  the  centre  of  each 
wall  of  the  cervix.  (Fig.  431.  c c.)  Com- 
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mencing  sometimes  at  a distance  of  — 3"' 
above  the  margin  of  the  uterine  lip  and  ex- 
tending upwards  either  centrally  or  to  one 
side  of  the  median  line,  and  reaching  as  far  as 
the  internal  os,  it  terminates  here  in  a bulbous 
expansion,  or  branches  out  into  numerous 
small  ramifications.  From  either  side  of  this 
median  perpendicular  fold  are  given  off  lateral 
plicae,  varying  in  number,  but  being  usually 
not  less  than  6 — 9.  These  soon  bifurcate 

once  or  twice,  so  that  the  number  of  folds  will 
vary  considerably,  according  as  they  are 
counted  immediately  at,  or  at  some  distance 
from,  their  line  of  junction  in  the  central 
raphe.  The  uppermost  pair  of  lateral  plicae,  or 
those  next  to  the  raphe,  often  exhibit  the 
same  bulbous  extremity;  and  these  together 
fill  the  upper  or  narrowest  portion  of  the  cer- 
vical canal.  Lower  down,  where  the  canal  be- 
comes wider,  the  lateral  plicae  spread  out  on 
either  side  of  the  central  raphe,  the  upper 
ones  in  an  oblique,  the  middle  and  lower  ones 
in  a more  horizontal  direction.  These  soon 
bifurcate,  and  form  a series  of  oblique,  hori- 
zontal, or  arched  laminae,  whose  arrangement 
varies  much  according  to  the  fulness  of  the 
folds,  the  depth  of  the  furrows  between  them, 
and  the  distance  by  which  the  laminae  are  se- 
parated. If  the  latter  are  prominent  and  very 
closely  set,  their  margins  may  overlie  each 
other,  like  the  branchial  laminae  of  a fish,  so 
that  no  intermediate  furrows  are  perceptible ; 
or  the  folds,  not  being  very  prominent,  may 
merely  lie  in  apposition,  leaving  no  visible  in- 
terspace until  they  are  drawn  asunder  ; but 
when  the  plicae  are  less  full  and  prominent  a 
furrow  is  perceptible  between  each.  These 
furrows  of  necessity  take  the  same  direction 
as  the  plicae  by  which  they  are  bounded. 

In  another  common  form  which  the  plicae 
assume,  the  general  lines  of  folds  and  interme- 
diate furrows  take  a more  vertical  direction, 
so  that  sometimes  as  many  as  six  or  eight  of 
the  more  central  laminae  may  be  traced  run- 
ning down  side  by  side  to  the  very  margin 
of  the  cervical  lips  ( fig.  424.).  Here  often 
the  two  most  central  folds  appear  to  run 
up  from  one  end  to  the  other  of  the  cervical 
canal ; but  still  commonly  one  of  these  is 
more  fully  developed  than  the  rest  ; its  upper 
bulbous  extremity  occupying  the  position  in 
the  narrow  portion  of  the  cervical  canal  al- 
ready described,  while  its  lateral  divisions 
being  more  numerous  than  those  of  the  plicae 
next  adjoining,  it  takes  the  office  of  a raphe, 
though  its  position  may  be,  as  it  often  is,  more 
or  less  eccentric. 

On  either  side  of  this  principal  fold  the 
lateral  plicae  arrange  themselves,  inclining  more 
outwardly  in  proportion  as  they  occupy  a still 
lower  place  in  the  cervix.  But  in  these  cases 
the  curves  of  the  lateral  plicae  are  often  very 
abrupt  — the  laminae  rising  obliquely  up- 
wards, and  then  making  a sudden  downward 
bend  like  the  ends  of  the  leaves  of  a lily. 
This  arrangement  of  the  plicae  I think  I have 
more  often  observed  upon  the  posterior  wall 
of  the  cervix,  where  the  laminae  are  usually 
thicker  and  bolder  than  upon  the  anterior 


wall,  upon  which  the  arrangement  first  de- 
scribed appears  more  commonly  to  prevail. 
But  so  various  are  the  forms  which  the  prin- 
cipal folds  of  the  mucous  lining  of  the  cervix 
assume,  that  it  is  not  possible  to  fix  upon  any 
one  instance  whose  description,  however  mi- 
nute and  accurate,  will  serve  as  a strict  ex- 
ample of  the  rest. 

The  more  perpendicular  the  arrangement 
of  the  plicae,  the  nearer  is  the  approach  to 
that  form  which  is  most  commonly  found  in 
the  terminal  part,  or  neck  of  the  uterus,  in 
the  mammalia  generally,  where  the  folds  al- 
most invariably  take  the  direction  of  the  long 
axis  of  the  canal,  reminding  us  of  the  ar- 
rangement of  the  plicae  in  the  Fallopian  tube 
already  described. 

After  repeated  pregnancies  these  plicae 
become  much  thickened  and  the  folds  more 
prominent,  while  their  extremities  exhibit  a 
swollen  and  bulbous  appearance  resembling 
leaflets  attached  to  the  branch  of  a tree. 
Hence,  apparently,  the  origin  of  the  old  term 
arbor  vita,  by  which  this  structure  was  com- 
monly designated;  while  to  the  more  closely 
arranged  plicae,  springing  from  a central  shaft 
or  raphe,  the  term  penniform  ruga  is  more 
strictly  applicable  ; and  to  those  cases  in  which 
several  parallel  folds,  after  ascending  ob- 
liquely, form  a series  of  lateral  arches,  or 
suddenly  bend  over  and  then  downwards,  the 
title  of  plica  palmata , or  as  some  employ 
it,  palma  plicata,  seems  more  appropriate. 

Thus  upon  both  walls  of  the  uterine  cervix 
the  mucous  membrane,  being  of  greater  extent 
than  the  surfaces  which  it  lines,  is  gathered 


Fig.  432. 


Portion  of  cervix  uteri.  Enlarged  9 diameters. 

(After  Tyler  Smith,  and  Hassall.')* 

* This  figure  is  from  a valuable  Memoir  on  the 
Pathology  and  Treatment  of  Leucorrhoea,  in  vol. 
xxxv.  of  the  Medico-Chirnrgical  Transactions, 
1852 ; where  will  be  found  also  a description,  with 
illustrations,  of  several  of  the  natural  and  abnormal 
forms  and  conditions  of  the  cervix. 
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into  folds  whose  offices  will  be  presently  more  either  side  of  the  lateral  plicte,  and,  crossing 
specially  considered.  At  the  lateral  lines  of  the  furrows  between  them,  subdivide  again 
junction  of  the  two  cervical  walls,  where  a and  again  until  the  wrhole  surface  presents 
crease  or  furrow  is  formed  by  the  sudden  that  cribriform  aspect  which  can  be  just  dis- 
bending  of  the  parietes,  an  imperfect  raphe  is  cerned  by  the  naked  eye,  but  cannot  be  accu- 
sometimes  found,  uniting  a portion  of  the  rately  examined  without  the  aid  of  the  mi- 
plicae  ; but  more  commonly  the  laminae  of  one  croscope.  Here  also  are  found  in  countless 
surface  either  pass  over  and  become  united  numbers  these  mucous  crypts,  which  appa- 
at  their  extremities  with  those  of  the  oppo-  rently  furnish  the  peculiar  secretions  of  this 
site  side,  or  else  upon  reaching  the  lateral  portion  of  the  uterus  {Jig.  432.). 
angles  they  split  up  into  smaller  divisions.  Structure  and  arrangement  of  the  tissues 
which  are  again  gathered  into  the  single  folds  composing  the  uterus. — The  uterus  is  usually 
upon  the  opposite  side,  their  junction  being  described  as  consisting  of  three  coats,  viz.,  an 
then  effected  by  the  interposition  of  a cribri-  outer  or  serous,  a middle  or  muscular,  and  an 
form  surface.  inner  or  lining  membrane,  commonly  termed 

The  central  raphe  and  lateral  plicae  pro-  the  mucous  coat.  But  these  coats  cannot,  like 
ceeding  from  it,  under  whatever  form  they  the  three  coats  of  an  intestine,  for  example, 
may  appear,  constitute  together  a series  of  be  separately  displayed,  because  each  passes 
primary  folds,  from  which  others  of  a secon-  so  imperceptibly  into  the  others,  that  although 
ilary  order  are  produced.  These  emerge  from  to  the  naked  eye  an  apparent  distinction  may 


Fig.  433. 


Section  of  female  pelvis  and  its  contained  viscera.  {After  Koldrauscli,* — reduced.') 

a,  uterus;  b,  bladder;  co,  rectum;  d,  anterior,  and  e,  posterior  lip  of  cervix  uteri;  r,  connective 
tissue  uniting  the  anterior  wall  of  the  cervix  to  the  bladder;  g,  lax  tissue  between  the  posterior  wall  of 
the  cervix  and  the  peritoneum ; h,  vagina. 

* Zur  Anatomie  und  Physiologie  der  Beckenorgane,  von  Dr.  O.  Kohlrausch,  Leipzig,  1854. 
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be  observed,  this  distinction  in  a great  mea- 
sure vanishes  under  the  application  of  the 
microscope. 

Peritoneal  coat.  — The  outer  serous  coat, 
which  constitutes  the  thinnest  of  the  three 
component  tissues  of  the  uterus,  is  formed  of 
the  centre  of  the  principal  fold  of  the  broad 
ligament,  which  is  closely  applied  to  the  uterine 
body  and  fundus,  and  to  a portion  of  its  neck. 

It  is  of  great  importance  to  the  com- 
prehension of  certain  points  in  the  pathology 
of  the  uterus,  to  be  hereafter  considered,  that 
the  relations  of  this  peritoneal  covering  to 
the  proper  structures  of  the  organ,  as  well  as 
to  adjacent  parts,  should  be  accurately  deter- 
mined. The  most  important  of  these  rela- 
tions are  shown  in  fig.  433.,  representing  a 
vertical  section  of  the  pelvis  and  its  con- 
tents. In  this  view  the  reflexions  of  peri- 
toneum over  the  centre  of  the  uterus  are 
shown.  The  membrane,  after  lining  the 
abdominal  walls,  and  covering  the  fundus,  and 
a portion  of  the  posterior  surface  of  the 
bladder,  is  suddenly  arrested  in  its  descent  at 
a point  very  nearly  opposite  to,  but  some- 
times a little  below  the  internal  os  uteri,  and 
therefore  about  the  seat  of  junction  of  the 
body  with  the  neck  of  the  uterus.  Here  the 
membrane  forms  a sharp  fold  or  angle,  and 
becomes  immediately  applied  to  the  anterior 
face  of  the  uterine  body,  while  the  cervix, 
which  lies  in  great  part,  if  not  entirely,  below 
this  level  is  left  uninvested.  The  peritoneum, 
then,  after  ascending  over  the  anterior  uterine 
wall,  covers  the  fundus  and  sides  of  the  organ, 
and  descending  upon  the  posterior  surface,  it 
remains  closely  adherent  to  the  tissues  be- 
neath, until  it  reaches  the  level  of  the  anterior 
point  of  reflexion.  At  this  point  the  perito- 
neum becomes  much  more  loosely  connected 
with  the  uterus  by  the  interposition  of  a 
quantity  of  lax  connective  tissue  which  inter- 
venes between  it  and  the  posterior  cervical 
wall  (fig.  433,  g).  The  membrane,  however, 
still  descends,  covering  first  the  posterior  wall 
of  the  supra-vaginal  portion  of  the  cervix,  and 
then  a part  of  the  fornix,  or  upper  end  of  the 
vagina.  The  extent  of  peritoneal  covering 
which  the  vagina  receives,  varies  in  different 
subjects  from  half  an  inch  to  nearly  an  inch. 
The  membrane  then,  as  before,  turns  upwards, 
but  at  a more  obtuse  angle,  to  invest  the  rec- 
tum, so  that  a pouch  is  formed,  termed  the 
recto-vaginal  or  retro-uterine  pouch,  which 
is  sometimes  of  considerable  size. 

The  adhesion  of  the  peritoneum  to  the 
uterus  is  closest  along  the  median  line,  and 
over  the  whole  of  the  fundus,  at  which  points 
its  separation  by  dissection  from  the  tissues 
beneath  cannot  be  effected  without  the  aid 
of  prolonged  maceration  ; but  towards  either 
side  of  the  organ  the  connection  is  less  inti- 
mate, so  that  here  the  membrane  may  be 
made  to  glide  to  a limited  extent  over  the 
sub-lying  structures.  At  the  two  upper 
uterine  angles  the  peritoneum  is  continued 
on  to  the  uterine  appendages  ; viz.,  the  Fal- 
lopian tubes,  round  ligaments  and  ligaments 
of  the  ovaries.  After  sending  off  extensions 


to  invest  these  parts,  the  portions  of  mem- 
brane which  cover  the  anterior  and  posterior 
faces  of  the  uterus  respectively  come  nearly 
into  apposition  along  the  lateral  borders  of 
the  organ  (fig.  427.),  where  they  are  con- 
joined by  a quantity  of  lax  fibrous  tissue, 
which  serves  to  bind  them  loosely  together, 
and  at  the  same  time  to  give  support  and 
protection  to  the  numerous  blood  vessels 
entering  the  uterus  on  either  side  along  the 
whole  of  this  border. 

A similar  portion  of  lax  fibrous  tissue 
serves  to  connect  the  anterior  wall  of  the 
uterine  cervix,  where  it  is  uncovered  by  peri- 
toneum with  the  posterior  surface  of  the 
bladder,  with  which  it  lies  in  contact. 

The  sectional  views  of  the  uterus  in  three 
directions  already  given  serve  to  explain  the 
whole  of  the  relations  of  the  outer  or  peri- 
toneal coat  of  the  uterus  to  the  muscular  or 
proper  coat. 

Pig.  426.  shows  the  mode  of  attachment  of 
this  membrane  to  the  anterior  and  posterior 
surface  and  fundus  along  the  median  line, 
and  also  the  parts  which  are  left  uncovered 
by  peritoneum.  Commencing  from  the  os 
uteri  the  vaginal  portion  of  the  cervix  forming 
the  anterior  lip  (a)  receives  an  investment  of 
mucous  membrane  as  far  as  its  point  of  at- 
tachment to  the  anterior  wall  of  the  vagina 
( v a).  Beyond  this  the  whole  of  the  remain- 
ing portion  of  the  anterior  wall  of  the  cervix, 
measuring  above  one  inch  in  length  (bb),  is 
left  uncovered  either  by  mucous  or  serous 
membrane.  At  the  termination  of  this  space 
the  peritoneum,  reflected  off’  from  the  bladder, 
reaches  the  uterus,  and  after  investing  the 
organ,  is  continued  down  to  and  beyond  the 
fornix  of  the  vagina  (/).  But  at  this  point 
the  mass  of  loose  connective  tissue  before  re- 
ferred to  separates  the  peritoneum  from  the 
posterior  cervical  wall  to  a great  extent  (c), 
while  finally  a much  larger  portion  of  the  cer- 
vix is  contained  within  the  vagina,  posteriorly 
than  anteriorly,  and  is  consequently  covered 
by  mucous  membrane(p),  because  the  vaginal 
walls  are  attached  at  a much  higher  point  here 
than  anteriorly. 

Fig.  431.  serves  to  exhibit  the  relations  of 
the  peritoneum  to  the  fundus,  and  the  absence 
of  that  membrane  from  the  lateral  borders  of 
the  uterus,  while  figs.  427. — 430.  exhibit  the 
relative  proportions  of  the  covered  and  un- 
covered parts  as  seen  in  a series  of  horizontal 
sections  of  different  portions  of  the  organ. 

The  middle  or  smooth-muscular  coat , upon 
which  depends  the  remarkable  firmness  and 
solidity  of  the  uterus,  constitutes  the  prin- 
cipal bulk  of  the  organ.  This  coat  upon  sec- 
tion appears  of  a pale  pink  colour,  mottled 
with  irregular  white  lines,  and  permeated  by 
vessels  which  are  particularly  numerous  near  its 
lateral  borders.  The  following  are  the  compo- 
nent tissues  of  the  middle  uterine  coat,  viz. : — 

1st.  Smooth-muscular  fibres . — These  are 
found  in  every  portion  of  this  coat,  and  con- 
sist of  fusiform  fibres  of  the  kind  termed  by 
Kolliker  contractile  fibre-cells,  in  which  a 
single  elongated  oval  nucleus  may  be  occa- 
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sionally  brought  into  view  with  difficulty. 
They  all  contain  minute  dark  granules  easily 
distinguished,  and  they  sometimes  exhibit 
upon  their  surface  slight  longitudinal  folds  or 
markings.  These  fibres  have  an  average 
length  of  toW^.  and  breadth  of 
They  are  deeply  imbedded  in  the  uterine 
substance  from  which  they  are  with  difficulty 
obtained  separate,  but  they  may  be  commonly 
seen  projecting  to  the  extent  of  about  half 
their  length  from  the  torn  margin  of  the 
preparation,  and  they  are  easily  rendered 


Fig.  434. 


Smooth-muscular  fibre  of  uterus, 
a,  fibres  united  by  amorphous  matrix ; b,  separate 
fibre  and  elementary  corpuscles.  (Ad  Nat.) 

visible  in  its  substance  by  the  aid  of  dilute 
acetic  acid.  These  fibres  do  not  apparently 
possess  any  distinct  cell  membrane.  In  very 
thin  sections  the  ends  of  the  fibres  which 
have  been  transversely  divided  are  seen  as  if 
solid,  and  the  cut  fibres  do  not  collapse,  nor 
have  I ever  been  able  to  detect  any  appear- 
ance of  a flowing  out  of  fluid  contents,  which 
would  be  the  case  if  the  individual  fibres  con- 
sisted of  a cell  wall  containing  fluid  (fig. 
434.  a). 

2.  Round  and  oval  nuclei , or  elementary 

corpuscles.  — These  measure  in  diame- 

ter. They  are  found  in  many  parts  inter- 
mixed with  the  fusiform  fibres,  but  they  are 
most  abundant  towards  the  inner  layers  of 
the  muscular  coat.  They  are  apparently  the 
elementary  or  embryonic  condition  of  the 
fusiform  fibre-cells  just  described.  For  al- 
though the  two  extreme  forms  of  round  cor- 
puscles and  fusiform  fibres  are  the  conditions 
under  which  these  constituents  of  the  mus- 
cular coat  are  most  numerously  seen,  there 
may  yet  be  traced  a sufficient  number  of 
apparently  intermediate  stages  to  justify  the 
conclusion  that  the  one  is  but  the  embryo 
form  of  the  other ; the  round  corpuscles 
becoming  at  first  oval,  and  then  being  length- 
ened out  into  the  fusiform  state  (fig>  434.  bfi 

3.  Amorphous  or  homogeneous  connective  tis- 
sue. — A considerable  portion  of  connective 
tissue  exists  in  certain  parts  of  the  uterus  in 
the  unformed  state,  constituting  a transparent 
matrix  in  which  the  fibre-cells  and  nuclei  are 
embedded,  and  by  which  they  are  so  inti- 
mately united  together,  as  to  render  their 
isolation,  even  with  the  aid  of  nitric  acid,  a 
work  of  great  difficulty.  The  fibre-cells  and 
nuclei  which  form  the  innermost  laminae  of 
the  muscular  coat,  as  well  as  the  laminae 
themselves,  appear  to  have  scarcely  any  other 
connecting  medium  but  this,  especially  in 


young  subjects,  while  in  the  middle  and  outer- 
most laminae  a large  portion  of  fibrillated 
tissue  is  added,  and  the  amorphous  substance 
uniting  the  individual  fibres  into  bundles  is 
proportionally  less  in  quantity. 

4.  Fibrillated  connective  tissue  (white  fibrous 
tissue).  This,  as  just  stated,  is  found  chiefly 
among  the  middle  and  outer  muscular  laminae, 
serving  here  the  purpose  of  a connecting  me- 
dium between  the  several  layers,  and  sup- 
porting the  blood-vessels  ramifying  between 
them.  The  presence  of  this  form  of  fibrous 
tissue  is  most  readily  exhibited  by  taking  a 
thin  perpendicular  section  from  the  outer 
muscular  layer,  and  slightly  drawing  the  la- 
minae asunder,  after  submitting  the  preparation 
to  the  action  of  acetic  acid.  The  layers  and 
bundles  of  muscular  fibre,  as  shown  in  fig.  437., 
are  then  seen  to  be  surrounded  by,  and  im- 
bedded in,  a quantity  of  white  fibrous  tissue 
which  conceals  the  fibre-cells,  and  renders  the 
distinguishing  of  them  difficult. 

The  fibres  of  this  tissue  have  clear  and 
sharp  edges,  appear  to  be  of  indefinite  length, 
are  independent  of  each  other,  and  are  clearly 
not  mere  foldings  in  an  amorphous  substance. 
Among  them,  however,  and  especially  at  the 
points  where  the  laminae  are  separated,  are 
seen  numerous  thin  flat  transparent  bundles, 
marked  by  deep  longitudinal  wavy  lines,  to 
which  the  above  explanation  of  the  cause  of 
the  appearance  of  wavy  lines  in  this  tissue 
which  many  physiologists  have  adopted  might 
be  more  safely  applied.  Occasionally  these 
wavy  bundles  exhibit  an  appearance  of  sharp 
curling  lines,  such  as  would  indicate  the  inter- 
mixture of  a small  quantity  of  elastic  tissue. 

5.  Elastic  fibrous  tissue . — The  elastic  form 
of  fibrous  tissue  is  also  present  in  the  uterus, 
as  just  stated,  though  not  in  great  quantity. 
Besides  the  occasional  presence  of  strongly 
curled  fibres  there  may  be  »een  in  many  places 
developed  single  fibres  matted  together,  of  the 
finer  kind,  commonh  known  as  nucleus  fibres; 
and  also  more  abundantly  the  peculiar  fusi- 
form formative  cells  from  which  these  arise. 
I have  frequently  had  the  opportunity  of  tra- 
cing these  peculiar  dark-bordered  cells  in  pro- 
cess of  transformation  into  the  finer  elastic 
fibres,  and  so  far  of  confirming  those  views 
whicii  ascribe  to  this  form  of  fibre  a cell  origin. 

These  several  tissues  together  with  the 
uterine  vessels  and  nerves,  the  former  being 
in  great  quantity,  make  up  the  middle  coat  of 
the  organ.  And  it  is  to  the  arrangement  of 
these  in  laminae  and  bundles  which  are  sepa- 
rated from  each  other,  and  perforated  as  it 
were  in  all  directions  by  numerous  vascular 
channels,  that  the  mottled  appearance  of  the 
unimpregnated  uterus,  as  seen  in  sections,  is 
due. 

The  foregoing  constituents  of  the  middle 
uterine  coat  exist  in  different  proportions  in 
the  body  and  neck  of  the  organ  respectively. 
In  the  body,  notwithstanding  the  considerable 
amount  of  fibrous  tissue  by  which  the  several 
component  elements  are  connected  together, 
the  muscular  fibre,  either  in  its  elementary  or 
more  developed  condition,  constitutes  the 
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largest  portion,  while  in  the  cervix  the  fibrous 
element  predominates,  and  the  muscular  fibre 
is  proportionally  less  abundant. 

Course  of  the  muscular  fibres.  — Regarding 
the  precise  plan  of  arrangement  of  the  consti- 
tuent tissues  of  the  middle  uterine  coat,  and 
especially  of  its  muscular  element,  in  the 
unimpregnated  state,  numerous  microscopic 
examinations  have  satisfied  me  that  it  is  not 
possible  to  do  more  than  to  indicate  these  in 
a very  general  manner.  Mme.  Boivin  at- 
tempted to  describe  the  special  course  of  the 
muscular  fibres  in  the  unimpregnated  organ; 
but  she  appears  to  have  abandoned  the  at- 
tempt after  giving  an  account  of  what  is  seen 
upon  the  surface  of  the  organ  when  the  peri- 
toneum has  been  stripped  off  after  prolonged 
maceration.  More  recently  the  course  of 
these  fibres  has  been  described  by  Kolliker, 
Gerlach,  and  others,  in  the  deeper  seated,  as 
well  as  in  the  superficial  layers. 

In  investigating  this  part  of  the  subject  it 
appears  to  me  that  a sufficient  distinction  has 
not  been  made  between  the  course  of  the  in- 
dividual fibres,  and  the  arrangement  of  the 
laminae  or  bundles  into  which  they  are  col- 
lected, for  these  are  by  no  means  necessarily 
the  same. 

According  to  my  observations  the  contrac- 
tile fibre-cells  are  not  distributed  in  equal  pro- 
portions through  all  parts  of  the  muscular 
coat,  nor  are  they  found  everywhere  in  the 
same  condition.  It  has  been  already  stated, 
that  no  strict  line  of  demarcation  is  discern- 
ible by  the  microscope  between  the  three 
several  coats,  of  which  the  uterus  is  said  to 
consist.  And  this  is  particularly  the  case  in 
respect  of  the  muscular  fibres  which  permeate 
all  of  them.  In  the  so-called  mucous  mem- 
brane the  muscular  fibre-cells  are  loosely  ar- 
ranged in  an  amorphous  tissue,  in  which  they 
lie  embedded,  intermixed  with  the  elementary 
nuclear  corpuscles,  constituting  their  embry- 
onic condition.  Here  the  fibre-cells  form 
bundles,  situated  between  the  ramified  canals 
or  utricular  glands  of  the  uterus,  and  take  a 
direction  more  or  less  oblique  or  perpendicular 
with  regard  to  the  inner  uterine  surface.  But 
at  the  level  of  the  base  of  the  uterine  follicles, 
where  the  proper  muscular  coat  is  considered 
to  begin,  and  the  mucous  membrane  to  termi- 
nate, the  contractile  fibre-cells  assume  a dif- 
ferent direction  and  arrangement.  Here  at 
once  they  begin  to  exhibit  a certain  order  of 
stratification,  the  strata  being  very  closely  su- 
perimposed, and  arranged  for  the  most  part  in 
such  a manner  as  to  lie  parallel  with  the  walls 
of  the  uterine  cavity,  which  is  therefore  sur- 
rounded by  them. 

These  strata  exhibit  certain  differences  of 
composition  and  arrangement  sufficient,  for 
the  sake  of  description  at  least,  to  justify  an 
artificial  division  of  them  into  three  orders. 

The  innermost  of  these  may  be  termed  the 
dense  muscular  strata.  They  commence  im- 
mediately external  to  the  mucous  membrane, 
and  extend  outwardly  through  about  half  or 
two  thirds  of  the  thickness  of  the  muscular 
coat. 


When  preparations  that  have  been  preserved 
in  weak  spirit,  or  those  that  have  been  finely 
injected,  are  examined  by  the  naked  eye,  or 
with  a hand  lens,  a peculiar  mottled  appear- 
ance is  presented  by  sections  of  this  part. 


Fig.  435. 


Thin  section  of  a portion  of  the  uterine  walls,  com- 
mencing from,  the  peritoneum  and  extending  inwards, 
showing  the  irregular  course  of  the  strata  of  uterine 
fibre,  and  the  divided  vessels  between  them.  (Ad 
Nat.) 

caused  by  the  intermixture  of  numerous  mi- 
nute white  lines  ramifying  within  a darker 
substance,  and  d viding  it  into  a multitude  of 
small  lozenge-shaped  spaces.  The  whiter  lines 
mark  the  course  of  the  finer  uterine  vessels, 
together  with  the  bundles  of  white  fibrous 
tissue  which  accompany  them.  The  browner 
lozenge-shaped  spaces  consist  of  the  fusiform 
contractile  fibre- cells,  united  together  by 
amorphous  tissue  into  short  bundles,  which 
by  their  superposition  constitute  the  lamina; 
just  mentioned.  When  horizontal  sections 
are  made  of  this  portion  of  the  muscular 
coat,  such  as  are  represented  in  fig.  428.,  these 
bundles  or  strata  are  seen  to  be  arranged  in  a 
concentric  manner,  forming  interrupted  circles 
surrounding  the  uterine  cavity.  But  this  ap- 
pearance must  not  be  regarded  as  indicative 
of  any  corresponding  direction  of  the  muscu- 
lar fibre-cells,  within  these  bundles  or  lami- 
nae, for  all  appearance  of  a concentric  plan,  as 
regards  the  fibres,  at  once  vanishes  under  the 
use  of  the  microscope. 

Fig.  436.,  representing  a fine  section  taken 
from  the  inner  muscular  laminae,  serves  to 
exhibit  the  mode  in  which  the  contractile 
fibre-cells  are  arranged  in  this  portion  of  the 
uterine  walls.  The  individual  fibres  and  em- 
bryonic corpuscles  are  imbedded  in  an  amor- 
phous substance  (the  unformed  connective 
tissue  already  described),  by  which  they  are 
aggregated  together,  so  as  to  form  bundles 
and  laminae.  In  these  strata  the  fibre-cells 
appear  to  remain  distinct,  and  to  be  separated 
from  each  other  by  a distance  not  greater 
usually  than  their  own  diameters. 
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This  is  best  shown  in  fine  sections,  pre-  intermediate  tissue  to  swell,  the  normal  dis- 
viously  prepared  by  acetic  acid  ; but  it  should  tances  between  the  cells  may,  to  a certain 
be  observed,  that  as  this  agent  causes  the  extent,  be  thus  artificially  increased.  The 


Fig.  436. 


Portion  of  uterine  tissue  from  the  internal  muscular  layers.  ( Ad  Nat.  x 150.) 


relation  of  the  fibre-cells  to  the  uniting  ma- 
terial is  most  clearly  exhibited  in  those  parts 
of  the  preparation  where  the  knife  has  divided 
the  fibres  transversely  to  their  long  axes. 
Here  the  relation  of  these  two  structures  to 
each  other  may  be  exemplified  by  that  of  the 
harder  and  softer  ingredients  in  certain  por- 
tions of  those  geological  formations  termed 
conglomerate. 

At  the  points  where  the  knife  has  cut  the 
fibres  obliquely,  a corresponding  change  is 
observable  in  the  outlines  of  the  divided  fibre- 
cells,  which  present  in  these  bundles  the 
figure  of  caudate  cells,  while  in  other  places, 
where  the  course  of  the  fibres  has  run  paral- 
lel with  the  surface  of  the  section,  the  fusi- 
form outline  of  the  entire  length  of  the  fibre 
is  distinguishable. 

All  these  varieties  of  direction  are  notice- 
able in  fig.  436.,  in  a portion  of  uterine  tissue 
not  more  than  in  diameter.  The  fibres 
which  are  here  seen  forming  bundles  and 
layers,  run  in  some  instances  parallel  with  the 
surfaces  of  the  laminae,  and  in  other  places 
spread  out  fan-shaped,  or  incline  towards 
each  other,  like  the  component  fibrillae  of  the 
penniform  muscles.  The  bundles  and  layers 
of  fibres  are  close-set  and  compact,  and  a 
comparatively  small  amount  of  developed  or 
fibrillated  connective  tissue  is  found  between 
or  among  these  elements  of  the  innermost 
strata  of  the  muscular  coat.  The  fibre-cells 
also  are  here  apparently  softer  and  more 
fleshy,  and  appear  to  be  of  newer  formation 
than  those  forming  the  layers  which  lie  nearer 
to  the  peritoneum. 


External  to  and  surrounding  these  may  be 
distinguished  a second  order  of  strata,  among 
which  the  primary  and  secondary  ramifica- 
tions of  the  principal  uterine  arteries  and  veins 
are  freely  distributed  ; so  that  sections  taken 
from  this  region  do  not  present  the  same 
compact  appearance  as  those  from  the  inner 
layers,  but  are  seen  to  be  everywhere  per- 
meated by  vascular  channels,  which  are  par- 
ticularly conspicuous  in  the  multiparous 
uterus.  These  numerous  vessels,  ramifying 
among  the  muscular  fibres,  make  the  course 
of  the  latter  very  irregular.  When  the  section 
has  been  made  parallel  with  the  broad  liga- 
ment, the  tortuous  arteries,  entering  the 
uterine  texture  between  the  folds  of  the  lat- 
ter, may  be  often  traced  to  a considerable 
depth  among  the  laminae ; while  sections 
made  in  an  opposite  direction  more  frequently 
exhibit  the  gaping  orifices  of  these  vessels, 
and  of  the  divided  veins  surrounded  by  lami- 
nae of  muscular  fibres,  and  of  a more  lax  and 
fibrillated  form  of  connective  tissue,  than  is 
found  among  the  inner  strata.  This  inter- 
mixture of  the  larger  uterine  vessels  with  the 
muscular  strata  constitutes  here  a very  cha- 
racteristic feature,  and  hence  these  middle 
strata  may  be  distinguished  as  the  vascular 
laminae  of  the  muscular  coat. 

External  to  these  again  lie  a series  of  thin 
sheet-like  laminae  (fig.  437.),  forming  a tegu- 
mental stratum  which  does  not  entirely  sur- 
round the  organ,  nor  cover  it  in  all  its  parts. 
It  consists  of  6 — 12  thin  close-lying  layers 
of  fibres,  whose  course  is  parallel  with  the 
uterine  surface  ; the  most  external  laminae 
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being  inseparable  from  the  peritoneum  by 
which  they  are  covered.  These  flat,  thin, 
layers  are  continuous  with  and  extended  upon 
and  into  the  broad  and  round  ligaments,  the 
Fallopian  tubes,  and  the  ligaments  of  the 
ovary,  from  which  they  spread  out  fan-shaped 
over  the  fundus  and  upper  portion  of  the 


anterior  and  posterior  uterine  walls ; meeting 
at  length  in  a central  perpendicular  raphe,  in 
which  a few  longitudinal  bundles  may  be 
generally  seen. 

These  tegumental  laminae  are  composed 
almost  entirely  of  fusiform  fibres,  with  very 
few  embryonic  corpuscles.  They  are  united 


together  by  a large  proportion  of  strongly 
fibrillated  connective  tissue,  which  is,  how- 
ever, sufficiently  lax  to  permit  a certain 
amount  of  artificial  separation  of  the  laminae. 

Within  these  laminae  the  fibre-cells  are 
arranged  in  a manner  somewhat  different  from 
that  which  characterises  the  internal  strata. 
The  amount  of  amorphous  connecting  matrix 
is  here  so  small  that  the  fibre-cells  lie  ap- 
parently in  close  apposition,  their  extremities 
interdigitating  with  each  other,  so  as  to  form 
an  imbricated  pattern  (Jig.  434?.).  These  fibres 
do  not  so  frequently  change  their  course  as 
the  fibres  of  the  innermost  strata,  but  form  a 
more  continuous  series  ; so  that  sections  of 
this  part  of  the  muscular  coat  are  easily  ob- 
tained, exhibiting  the  appearance  of  longitu- 
dinal strata,  or  bundles  of  fibre,  such  as  are 
represented  in  Jig.  437.  The  course  of  the 
individual  fibres  within  them  is,  however, 
traced  with  difficulty,  on  account  of  the  large 
quantity  of  fibrillated  connective  tissue  by 
which  these  layers  are  surrounded  and  con- 
joined. 

Immediately  beneath  the  peritoneum  all  the 
constituents  of  the  muscular  coat  are  con- 
densed into  a tissue  which  cannot  be  easily 
unravelled.  Through  this,  however,  nume- 
rous fibres  may  be  seen  to  run  in  a direction 
more  or  less  perpendicular  to  the  surface, 
apparently  for  the  purpose  of  connecting  the 
peritoneum  with  the  coat  beneath. 

The  mucous  or  deciduous  coat ; Lining  mem- 
brane of  the  cavity  of  the  uterus. — This  forms 


a moderately  thick  and  soft  layer  which  lines 
the  entire  cavity  of  the  uterus,  and  is  con- 
tinuous with  the  lining  membrane  of  the 
Fallopian  tubes,  and  of  the  cervical  canal. 
On  account  of  the  large  supply  of  capillary 
vessels  which  it  receives,  the  mucous  mem- 
brane is  usually  distinguished  from  the  rest  of 
the  uterine  parietes  by  its  brighter  red  colour. 
It  presents  also  to  the  unaided  eye,  when 
horizontal  sections  are  examined,  an  appear- 
ance of  being  thrown  into  minute  folds  run- 
ning perpendicular  to  the  uterine  cavity  (Jig. 
438.).  These  apparent  foldings,  however, 
are  shown  by  a strong  lens  to  consist  of  a 
series  of  ramified  canals,  which  constitute 
the  most  remarkable  peculiarity  of  this  mem- 
brane. The  proportionate  thickness  of  the 
mucous  membrane  relatively  to  the  rest  of 
the  uterine  walls,  though  variable  in  respect 
of  age  and  other  circumstances,  is  usually 
about  £th  °f  their  diameter.  Its  greatest 
thickness  is  found  about  the  middle  of  the 
cavity,  while  towards  the  internal  os  uteri, 
and  still  more  in  the  region  of  the  fundus,  the 
thickness  is  slightly  diminished. 

To  the  unaided  eye,  the  mucous  membrane 
lining  the  body  of  the  uterus,  when  viewed 
from  the  uterine  cavity,  is  apparently  smooth, 
or  is  seen  to  be  perforated  by  minute  aper- 
tures, but  it  rarely  presents  the  appearance 
of  jjeep  folds  or  plicas  such  as  are  always 
found  in  the  cavity  of  the  cervix.  Occasion- 
ally the  surface  is  roughened  and  floculent 
from  the  exfoliation  of  its  epithelial  cover- 
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ing.  The  appearance  of  minute  perforations 
is  then  lost,  and  a tomentose  or  apparently 
villous  condition  of  the  surface  occasioned 
by  the  loosening  out  and  partial  detach- 
ment of  the  capillaries  which  freely  ramify 
within  this  membrane  is  observed, 

The  lining  membrane  of  the  uterus  differs 
from  mucous  membranes  in  general  in  hav- 
ing no  sub-mucous  tissue,  so  that  it  can- 
not, like  that  of  the  intestines,  be  made  to 
glide  upon  the  sublying  tissues,  nor  be  dis- 
sected off  from  them  so  as  to  be  displayed  in 
a distinct  layer.  When  very  thin  sections 
from  spirit  preparations  are  examined  by 
transmitted  light  with  a common  lens,  or 
with  a low  power  of  the  microscope,  the  mu- 
cous is  distinguishable  from  the  muscular  coat 
chiefly  by  its  greater  opacity  and  peculiar 
greyish  colour,  as  well  as  by  the  numerous 
tortuous  canals  which  permeate  its  substance, 
running  chiefly  in  a direction  perpendicular 
to  the  inner  surface  of  the  membrane,  and 
strongly  resembling  in  their  general  contour 
the  cerebral  convolutions 

Under  the  application  of  dilute  acetic  acid 
this  comparative  opacity  and  grey  hue  imme- 
diately disappear,  and  the  tortuous  canals 
alone  serve  to  mark  the  boundary  between 
the  two  coats.  When  an  amplifying  power 
sufficient  to  discriminate  the  component  tis- 
sues is  employed,  the  distinction  between  the 
two  coats  becomes  still  less  apparent,  because 
their  constituent  elements  are  then  seen  to 
pass  fiom  the  one  to  the  other  by  almost  im- 
perceptible gradations,  the  difference  between 
them  being  then  shown  to  be  morphological 
rather  than  structural,  at  least,  at  the  points 
of  their  confluence. 

The  mucous  membrane  lining  the  uterine 
cavity  is  composed  of  the  following  elements, 
besides  the  utricular  glands,  capillary  vessels, 
and  epithelium,  viz.,  — free  elementary  cor- 
puscles or  nuclei,  contractile  fibre-cells,  and 
amorphous  connective  tissue. 

1.  Free  elementary  corpuscles  or  nuclei.  — 
These  are  in  all  respects  precisely  similar  to 
the  elementary  corpuscles  already  described 
as  constituting  apparently  the  embryonic  state 
of  the  contractile  fibre- cells  in  the  muscular 
coat.  They  form  in  conjunction  with  the 
amorphous  matter  the  principal  portion  of 
the  uterine  lining  membrane  towards  its  inner 
surface.  Here  they  are  arranged  in  nearly 
close  apposition,  being  imbedded  in  an  amor- 
phous blastema,  yet  not  so  closely  as  to  cause 
any  mutual  disturbance  of  their  round  or 
oval  forms. 

2.  Fusiform  fibres  or  contractile  fibre-cells. 
— In  the  account  which  has  been  already 
given  of  the  muscular  coat,  the  contractile 
fibres  are  described  as  existing  in  all  the  coats 
of  the  uterus.  In  the  mucous  membrane  they 
are  very  abundant,  especially  towards  the 
outer  surface,  or  that  part  in  which  the  mus- 
cular and  mucous  coats  become  conjoined, 
and  where  the  transition  from  the  one  to  the 
other  is  almost  imperceptible,  and  is  chiefly 
observable  on  account  of  the  difference  in  the 
arrangement  of  the  constituent  tissues  of  each. 


The  fusiform  fibres  of  the  mucous  membrane 
are  gathered  into  loose  bundles,  united  by 
amorphous  tissue  and  intermixed  with  the 
elementary  corpuscles  from  which  they  are 
developed.  These  bundles,  the  form  of  which 
is  sometimes  like  the  head  of  an  arrow,  are 
usually  found  between  the  utricular  glands, 
pointing  in  a direction  perpendicular  to  the 
uterine  cavity. 

The  individual  fibres  have  here  a softer, 
paler,  and  more  fleshy  aspect  than  in  any 
other  portion  of  the  uterine  coats;  they  are 
apparently  the  youngest  and  most  newly 
formed  of  the  muscular  fibres  composing  the 
uterus. 

3.  Amorphous  connective  tissue  constitutes 
the  chief  bond  of  union  between  the  several 
elements  of  the  uterine  mucous  coat,  and 
enters  largely  into  the  composition  of  the 
utricular  glands.  It  presents  no  special  cha- 
racter requiring  a more  particular  description 
than  has  been  already  given  of  it  in  the  ac- 
count of  the  muscular  coat. 

Utricular  glands  or  follicles.  — These  struc- 
tures, which  were  first  more  particularly 
described  by  E.  H.  Weber  and  Professor 
Sharpey,  constitute  the  most  remarkable  cha- 
racteristic of  the  uterine  mucous  membrane. 

By  Reichert  *,  who  has  also  investigated 
the  subject,  they  were  found  present  in  every 
mammal  which  he  had  examined.  The  ute- 
rine glands  or  follicles  consist  of  involutions 
or  depressions  of  the  mucous  membrane,  which 
are  exceedingly  numerous,  and  lie  tolerably 
close  together.  They  generally  present  the 
form  of  canals  taking  their  course  from  the 
muscular  walls  of  the  uterus,  through  the  sub- 
stance of  the  parenchyma  of  the  mucous 
membrane  towards  its  free  surface,  where  they 
terminate  each  in  a separate  orifice. 

In  Ruminantia  and  Pachydermata  they  are 
large,  and  take  a serpentine  direction,  so  that 
they  may  be  easily  mistaken  for  vessels.  By 
Burckhardt  f,  indeed,  who  has  described  them 
in  the  cow,  they  were  termed  vasa  spiralia. 
Their  spiral  course  is  more  obvious  in  the 
rodentia  and  carnivora.  In  the  rabbit  they 
are  short  and  w ide.  The  orifices  by  which  the 
utricular  glands  terminate  upon  the  surface 
of  the  mucous  membrane  are  in  some  ani- 
mals large  enough  to  be  distinguished  by  the 
naked  eye,  as,  for  example,  in  ruminants,  and 
occasionally  in  man  ; but  more  frequently  these 
require  the  aid  of  a lens  for  their  detec'ion. 

In  the  dog,  two  sorts  of  glands  are  de- 
scribed by  Professor  Sharpey  jl,  simple  and 
compound.  The  simple  glands,  which  are 
the  more  numerous,  are  merely  very  short 
unbranched  tubes  closed  at  one  end ; the 
compound  glands  have  a long  duct  dividing 

* The  composition  of  the  mucous  membrane  of 
the  uterus  has  been  carefully  investigated  by  Robin 
and  Reichert;  vide  Robin,  “ Memoire  pour  servir 
h l’Ristoire  Anat.  et  Path,  de  la  Memb.  Muqueuse 
Ute'rine;  Archiv.  Gen.  de  Med.  iv.  serie,  tom. 
xvii. ; Reichert,  Ueber  die  Bildung  der  liinfalligen 
Haute;  Muller’s  Archiv  fur  Anat.  Phvs.  1848. 

f Observ.  anat.  de  Uteri  Vaecini  Fabrica. 

| Muller’s  Physiology,  by  Baly,  1837,  p.  1574. 
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into  convoluted  branches ; both  open  on  the 
inner  surface  of  the  membrane  by  small  round 
orifices,  lined  with  epithelium,  and  set  closely 
together. 

In  man  the  form  of  the  uterine  follicles  is 
by  no  means  so  definite  as  in  the  dog ; nor  is 
it  possible  by  any  mode  of  dissection  with 
which  I am  acquainted  to  isolate  and  display 
them  separately.*  They  form  in  fact  a sys- 
tem of  tortuous  canals  ramifying  in  the  sub- 
stance of  the  mucous  membrane,  in  which 
they  seem  as  it  were  to  be  excavated.  They 
are  so  closely  set  as  apparently  to  possess  no 
distinct  boundary  wall,  but  each  canal  is  sepa- 
rated from  those  contiguous  to  it  by  a variable 
thickness  of  parenchyma,  consisting  chiefly  of 
the  elementary  corpuscles  and  amorphous  tis- 
sue just  described,  together  with  a certain  ad- 
mixture of  fibre-cells,  usually  found  near  the 
basal  ends  of  the  glands.  No  section  that  I 
have  ever  made  has  succeeded  in  exhibiting 
even  a single  gland  divided  longitudinally  in 
such  a way  as  to  lay  open  the  canal  in  its 
entire  length,  but  every  section  made  per- 
pendicular to  the  surface  presents  the  same 
appearance  of  numerous  close-set  meandering 
canals  laid  open  for  short  distances,  and  giving 
to  the  surfaces  of  the  section  an  outline 


Fig.  438. 


Section  of  the  entire  thickness  of  the  uterine  mucous 
membrane  ( decidua ) in  the  unimpregnated  state, 
with  a small  portion  of  the  muscular  coat  attached. 


The  pale  tortuous  lines  exhibit  the  course  of  the 
canals,  termed  uterine  glands,  the  darker  inter- 
mediate substance  forms  their  walls.  The  finer 
lines  are  the  capillaries  of  the  mucous  membrane 
injected.  ( Ad  Nat.) 

exactly  resembling  the  cerebral  convolu- 
tions. On  account  of  this  peculiarity  it  is 
difficult  to  determine  whether  these  so-called 
glands  consist  of  single  isolated  canals,  or  of 
a series  communicating  with  each  other.  For 
the  same  reason  it  is  also  difficult  to  ascertain 
the  precise  mode  of  their  termination  towards 
the  muscular  coat,  whether  in  a blind  extremity 
in  every  case,  as  Weber  represents  them,  or 

* It  appears  to  me  that  the  well-known  repre- 
sentations of  the  human  uterine  glands  by  E.  H- 
Weber  (Zusatze  zur  Lehre  vom  Baue  und  den  Ver- 
richt  der  Geschlechtsorgane,  Taf.  viii.  f.  4,  5.)  are 
too  definite,  and  should  be  regarded  rather  as  dia- 
grams than  actual  representations  of  what  is  seen 
in  any  mere  section.  Though  it  should  be  observed 
that  these  figures  are  taken  from  the  pregnant 
uterus  where  the  glands  have  enlarged  and  become 
more  distinct. 


whether  by  any  indirect  communication  with 
the  uterine  vessels,  which  many  considerations 
both  physiological  and  pathological  seem  to 
point  out  as  at  least  possible.  The  difficulties 
attending  this  part  ol  the  enquiry  have  been 
ably  illustrated  by  Dr.  Sharpey,  and  my  own 
investigations  fully  confirm  his  statements  upon 
this  point.  Nevertheless  I have  in  many  in- 
stances succeeded  in  distinctly  observing  the 
blind  termination  of  these  canals  towards  the 
muscular  coat.* 

When  sections  of  the  mucous  membrane 
are  made  parallel  with,  instead  of  perpendicular 
to,  the  surface,  these  canals  are  seen  divided 
across.  The  appearance  then  presented  is 
that  of  numerous  round  or  oval  apertures, 
which  are  more  distinct  in  proportion  as  the 
section  is  made  nearer  to  the  uterine  cavity. 

The  uterine  glands  are  lined  by  a fine  den- 
tate epithelium,  the  cells  of  which  are  only 
slightly  coherent  at  their  margins. 

The  orifices  by  which  they  terminate  upon 
the  surface  of  the  uterine  cavity  vary  in  di- 
ameter from  to  rgfo”. 

In  addition  to  the  glands  or  canals  already 
described,  there  may  be  often  observed  inter- 
mixed with  them  short  mucous  crypts,  or  even 
closed  follicles.  These  appear  to  have  been 
little  noticed  in  the  uterine  cavity,  but  they 
are  very  distinctly  seen  when  accidentally  dis- 
tended by  accumulation  of  fluid.  They  then 
constitute  a variety  of  those  growths,  which  in 
more  advanced  stages  have  been  designated 
by  Dr.  Oldham  channel  polypi. 

The  arrangement  of  the  capillary  vessels  of 
the  uterine  mucous  membrane  is  peculiar  and 


Fig.  439. 


Net- work  of  capillaries  on  the  surface  of  the  mucous 
membrane  of  the  uterus. 

a,  from  the  body ; b,  from  the  canal  leading  to 
the  Fallopian  tube.  In  the  centre  of  each  of  the 
meshes  is  the  orifice  of  a uterine  gland.  (Ad  Nat.) 

characteristic.  The  capillaries,  which  are  of 
large  size,  usually  descend  between  the  canals 
of  the  uterine  glands,  giving  to  them  a few 

* Upon  this  subject  see  further,  p.  666. 
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small  branches  in  their  course.  Having  reached 
the  surface  of  the  mucous  membrane  they 
spread  out  into  a meshwork  of  round  oval  and 
hexagonal  spaces,  in  the  centre  of  each  of 
which  may  be  usually  observed  the  orifice  of 
a uterine  gland.  This  is  most  easily  seen  in 
the  neighbourhood  of  the  Fallopian  tubes,  where 
the  capillary  network  and  glandular  orifices 
are  usually  arranged  with  greater  regularity 
than  in  other  portions  of  the  uterine  cavity. 

In  many  places,  however,  the  small  vessels 
furnishing  the  capillaries  of  the  mucous  mem- 
brane may  be  seen  in  injected  preparations, 
lying  close  beneath  the  surface  with  which 
the}?  run  parallel,  and  if  the  veins  have  been 
filled,  one  or  two  principal  ones  may  be  no- 
ticed on  each  half  of  the  median  line,  running 
in  the  longitudinal  direction,  and  communica- 
ting by  short  branches  with  the  capillaries 
just  mentioned,  from  which  the  blood  is  thus 
conveyed  away  through  the  muscular  walls  to 
the  larger  veins. 

The  network  of  capillaries  thus  formed  lies 
very  superficially  with  regard  to  the  uterine 
surface.  The  layer  of  epithelium  covering 
them,  and  the  nuclear  corpuscles  and  amor- 
phous tissue  supporting  them,  appear  to  have 
so  little  cohesion,  and  to  form  so  slight  a pro- 
tection, that  the  vessels  are  often  seen  to  be 
nearly  bare,  while  in  some  instances  the  indi- 
vidual capillaries  may  be  observed  hanging  out 
loose  into  the  uterine  cavity,  and  giving  to  its 
surface  a villous  appearance.  This  constitutes 
one  of  those  conditions  which  have  led  many 
anatomists  to  assert,  and  more  to  deny,  that 
the  mucous  membrane  of  the  cavity  of  the 
uterus  is  furnished  with  true  villi. 

Structure  and  arrangement  of  the  tissues 
composing  the  cervix.  — The  cervix  is  com- 
posed of  nearly  the  same  elements  as  those 
which  form  the  body  of  the  uterus,  but  they 
are  differently  proportioned  and  arranged  in 
the  two  organs. 

The  cervix  cannot  be  said  to  consist,  like 
the  body,  of  three  coats.  It  receives  a cover- 
ing of  peritoneum  only  upon  its  posterior 
surface,  while  the  anterior  wall,  as  well  as  the 
lateral  borders,  remain  uninvested.  With 
the  exception,  therefore,  of  this  partial  cover- 
ing, the  cervix  consists  of  a muscular  and  a 
mucous  coat  only  ( fig . 426 — 431.). 

Muscular  coat  of  the  cervix.  — On  account 
of  the  large  admixture  of  fibrous  tissue  with 
the  muscular  element  here  existing,  this 
might  with  almost  as  much  propriety  be 
called  the  fibrous  coat  of  the  cervix.  The 
muscular  element  of  the  cervix  consists  of 
the  same  fusiform  fibre-cells  as  in  the  body  ; 
but  the  elementary  corpuscles  are  here  scan- 
tily seen.  The  fibrous  element  consists  of  long 
detached  fibrils  or  of  bundles  of  fibres  of 
white  fibrous  tissue  intermixed  with  much 
unformed  material  of  the  same  kind,  but 
stronger  and  tougher  than  that  which  unites 
the  constituents  of  the  muscular  and  mucous 
coats  of  the  uterine  body. 

These  several  tissues  are  arranged  in  a 
manner  not  materially  different  from  the  plan 
already  described  as  observable  in  the  body 


of  the  uterus.  But  the  thin  external  strata 
which  form  the  tegumental  layers  of  the  body 
are  wanting  in  the  cervix.  There  may,  how- 
ever, be  distinguished  an  outer  and  more 
vascular,  and  an  inner  and  more  dense  series 
of  laminae.  The  laminae  of  the  outer  series 
are  intermingled  with  numerous  divisions  of 
the  cervical  branches  of  the  uterine  vessels 
which  traverse  them  obliquely  in  a direction 
from  above  downwards  and  from  without  in- 
wards. From  the  abundance  of  these  vessels 
the  external  laminae  present  a more  spongy 
appearance,  and  when  the  part  has  been  in- 
jected a much  deeper  colour  than  the  inner 
layers,  which  are  paler,  more  dense  and 
closely  set,  and  exhibit  at  the  same  time 
fewer  sections  of  vessels,  and  these  only  of 
the  finer  kind.  The  large  amount  of  white 
fibrous  tissue,  and  the  density  and  compact- 
ness of  the  laminae  here  formed  around  the 
cervical  canal,  give  to  clean  sections  of  this 
part  an  appearance  of  circles  concentrically 
arranged.  But  a low  magnifying  power  is 
sufficient  to  resolve  these  into  the  lozenge- 
shaped spaces  already  described,  consisting 
of  bundles  of  contractile  fibre  cells  bordered 
by  fibrous  tissue,  and  intermingled  with  bun- 
dles of  the  latter  and  blood-vessels  of  various 
sizes.  Within  these  laminae  and  bundles  the 
fibres  take  their  course  with  as  many  varia- 
tions in  direction  and  plan  of  arrangement  as 
are  noticeable  in  the  muscular  fibres  of  the 
rest  of  the  uterus.  (See  fig.  436.) 

The  larger  proportion  of  the  fibrous  ele- 
ment in  the  neck  as  compared  with  the  body 
of  the  uterus,  which  the  microscope  serves  to 
display,  and  w’hich  to  a certain  extent  is  ob- 
servable to  the  naked  eye,  may  be  more  satis- 
factorily shown  by  the  operation  of  dilute 
acetic  acid  ; this  agent  causing  thin  sections 
of  the  part  rapidly  to  swell  out  and  assume  a 
gelatinous  appearance. 

Mucous  coat  of  the  cervix.  — - This  is  com- 
posed of  epithelium,  basement  membrane, 
and  the  usual  fibrous  and  vascular  tissues, 
together  with  certain  papillae  and  follicles. 
It  is  of  a more  dense  and  uniform  texture 
upon  the  outer  or  vaginal  portion  of  the 
cervix  than  within  the  canal,  where  it  is  more 
delicate,  but  being  here  thrown  into  nume- 
rous folds  and  rugae,  an  appearance  is  given 
of  greater  thickness  than  the  membrane 
really  possesses.  The  average  thickness  of 
the  mucous  membrane  upon  the  lips  of  the 
cervix  is  £ — \ that  of  the  membrane  with- 

in the  cervical  canal,  regardless  of  the  folds, 
is  somewhat  less.  The  general  plan  of  ar- 
rangement, and  some  of  the  more  prominent 
forms  which  this  membrane  assumes  within 
the  cervical  canal  having  been  already  con- 
sidered, it  only  remains  here  to  describe  the 
minuter  structures  of  which  it  consists. 

The  epithelium  of  the  outer  or  vaginal  por- 
tion of  the  cervix  is  tessellated  or  squamous. 
It  gives  a smooth  and  even  covering  to  the 
two  lips  of  which  this  part  of  the  cervix  con- 
sists. Outwardly,  this  scaly  epithelium  is 
continuous  with  that  of  the  vagina,  but  to- 
wards the  os  uteri  it  terminates  at  the  margin 
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of  either  lip.  Within  the  cervical  canal  the 
epithelium  changes  its  form.  It  has  been 
described  here  as  constantly  cylindrical  or 
dentate ; but  upon  all  the  finer  structures 
here  found,  such  as  the  filiform  papillae,  this 
so-called  epithelial  covering  consists,  as 
Reichert  has  well  described,  and  Kilian  ac- 
curately represented  it,  of  elementary  cells, 
whose  cell  membranes  are  closely  united  to- 
gether, having  a polyhedral  outline,  and  with- 
out undergoing  such  an  amount  of  flattening 
as  to  lose  their  spherical  form.  They  contain 
a slightly  flattened  nucleus  with  several  nu- 
cleoli, surrounded  by  a clear  somewhat  thick 
fluid  intermixed  with  molecular  bodies,  and 
sometimes  oil  globules. 

Some  difference  of  opinion  exists  as  to  the 
part  of  the  cervical  canal  in  which  the  epithe- 
lium first  becomes  ciliated.  Drs.  Tyler  Smith, 
and  Hassall,  who  have  examined  numerous 
uteri  at  an  early  period  after  death,  with  a 
view  to  anticipate  post-mortem  changes,  state 
that  the  ciliation  of  the  epithelium  commences 
in  the  rugose  portion  of  the  canal,  and  ex- 
tends up  to  the  fundus,  while  the  epithelium 
just  within  the  os,  though  also  cylindrical,  is 
not  ciliated.*  It  should  be  observed,  however, 
that  there  is  no  particular  portion  of  the  cer- 
vical canal  in  which  the  membrane  constantly 
becomes  rugose,  but  that  the  rugosities  often 
extend  quite  down  to  the  margin  of  the  os. 
According  to  Henle  f,  the  cervix  is  provided 
with  ciliated  epithelium  from  the  middle  up- 
wards, and  with  pavement  epithelium  from 
that  point  downwards. 

One  peculiarity  or  variety  in  the  arrange- 
ment of  the  epithelium  upon  the  vaginal  por- 
tion of  the  cervix  requires  special  notice  here 
on  account  of  the  singular  degree  of  import- 
ance which  has  of  late  years  been  attached  to 
it,  and  still  more  from  the  remarkable  pa- 
thological speculations  to  which  it  has  given 
rise. 

It  occasionally  happens  that  the  tessellated 
epithelium  of  this  part,  instead  of  extending 
as  far  as  the  os,  abruptly  ceases  at  a distance 
of  one  or  two  lines  from  the  inner  margin  of 
either  or  both  lips,  leaving  a single  or  double 
crescentic  patch  where  the  ordinary  pave- 
ment epithelium  is  replaced  by  a crop  of  close- 
set  filiform  papillae,  projecting  very  slightly, 
if  at  all,  above  the  general  surface,  and  pre- 
senting to  the  touch  that  velvety  feel,  and  to 
the  eye,  on  account  of  their  great  vascularity, 
that  florid  aspect,  which  has  often  led  to  the 
supposition  that  this  mere  morphological  va- 
riety of  structure  is  the  result  of  a pathologi- 
cal change,  and  that  it  constitutes  a form  of 
ulcer  peculiar  to  the  os  uteri. 

Beneath  the  epithelium  is  a basement  mem- 
bt'ane,  which,  upon  the  outer  portion  of  the 
cervix,  extends  in  a smooth  lamina  over  the 
papillae  that  everywhere  crowd  this  part,  but 

* Memoir  on  the  Pathology  and  Treatment  of 
Leucorrhoea,  based  upon  the  microscopical  anatomy 
of  the  os  and  cervix  uteri — Med.  Chir.  Trans.,  vol. 
xxxv.  1852. 

t Allegem.  Anatom.,  p.  246. 


within  the  cervical  canal  it  dips  into  the 
furrows  and  follicles,  or  covers  its  numerous 
rugosities  and  projections. 

An  unequal  layer  of fibrous  tissue , traversed 
by  vessels,  and  supporting  and  containing  the 
numerous  papillae  and  mucous  crypts  of  vari- 
ous forms  and  sizes  which  characterise  the 
cervical  mucous  membrane,  completes  this 
structure.  Tough  and  coriaceous  upon  the 
outer  portion,  and  thinner  and  more  delicate 
within  the  canal  of  the  cervix,  it  forms  the 
chief  substance  of  the  mucous  membrane,  and 
lies  immediately  upon  the  muscular  coat,  the 
fibres  of  which  become  intermingled  with  it. 

The  papillce , or  villi,  as  they  are  sometimes 
termed,  of  the  cervix,  exhibit  considerable 
varieties  of  size  and  figure,  being  conical, 
verrucose,  or  tuberculated,  dentate,  clavate, 
and  filiform.  The  clavate  papillae  are  usually 
found  fringing  the  surface  and  margins  of  the 
thinner  plicae.  The  dentate  usually  form  a 
border  to  those  which  are  a little  more  fleshy, 
and  are  commonly  seen  at  the  margins  of  the 
lateral  and  upper  mucous  folds.  The  verru- 
cose papillae  are  seen  in  various  situations, 
but  are  most  constantly  observed  in  the  sharp 
lateral  furrows  which  constitute  the  lines  of 
demarcation  between  the  two  cervical  walls. 
The  filiform  papillae  are  the  finest  of  all. 
They  are  more  slender  and  pointed  than  the 
clavate.  They  occur  under  two  forms,  and  in 
two  situations. 

One  of  these  forms  is  invariably  present  on 
the  outer  or  vaginal  part  of  the  cervix.  The 
whole  of  this  portion,  from  the  margins  of  the 
os  outwardly,  is  covered  by  numerous  short 
close-set  thread-like  papillae,  invisible  to  the 
naked  eye,  but  with  the  help  of  a sufficient 
amplifying  power  easily  distinguished  by  their 
white  colour,  through  the  somewhat  dense 
layer  of  pavement  epithelium  and  basement 
membrane  that  closely  covers  and  binds  them 
down.  Similar  papillae  clothe  the  inner  sur- 
face of  the  vagina,  and  form,  with  those  just 
described,  a continuous  layer. 

The  filiform  papillae  constituting  the  second 
variety  are  larger  and  longer  than  these,  so  that 
they  may  be  discerned  by  the  naked  eye.  They 
occur  usually  at  the  margins  of  the  os,  and 
may  be  traced  to  a variable  distance  within  the 
canal.  But  their  presence  here  is  uncertain, 
while  that  of  the  former  variety  is  constant 
in  the  situations  indicated.  These  larger  fili- 
form papillae  may  be  sometimes  seen  to  form 
the  terminations  of  the  longitudinal  cervical 
plicae  in  those  cases  where  parallel  folds  run 
down  to  the  very  margins  of  the  os  uteri. 
Here  the  folds,  each  ending  in  a little  tuft  or 
tassel,  form  by  their  junction  a close-set  crop 
of  villi,  which  may  merely  border  one  or  both 
lips  with  a narrow  fringe,  or  form  a velvetty 
patch  extending  outwardly  upon  the  lips  of 
the  cervix,  and  being  here  uncovered  by  the 
ordinary  dense  epithelial  layer  of  this  region, 
which,  as  just  stated,  sometimes,  terminates  at 
this  spot  with  an  abrupt  margin,  they  may 
present  the  appearance  already  described  as 
simulating  an  ulcer. 

Regarding  the  minute  structure  and  composi - 
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tion  of  the  papillae,  all  but  the  finer  kinds  may 
be  viewed  as  consisting  of  the  same  elements 
as  the  mucous  membrane  itself,  for  they  appear 
to  be  produced  by  mere  notchings  or  indenta- 
tions, extending  more  or  less  deeply  into  that 
membrane  ; they  are,  in  fact,  little  more  than 
repetitions  of  the  plicae  and  sulci  upon  a 
smaller  scale,  with  a slight  difference  of  form. 
They  serve  to  extend  the  secreting  surface, 
and  possibly  to  expose  a larger  aggregate 
superficies  of  vascular  and  nervous  tissues. 

One  or  more  long  and  slender  blood-vessels 
may  usually  be  traced  from  the  muscular  coat 
running  into  each  papilla.  These  are  suf- 
ficiently conspicuous  in  thin  sections  without 
the  aid  of  injections.  By  the  aid  of  the  latter 
they  may  be  seen  to  terminate  in  vascular 
loops  upon  the  ends  of  the  papillae,  just  as 
similar  vessels  may  be  observed  to  form  wavy 
coils  upon  the  crests  of  the  plicae  by  which 
the  cervix  is  lined. 

The  filiform  papillae,  both  larger  and 
smaller,  are  more  finely-constructed  than  the 
rest.  They  often  end  in  a slightly  bulbous 
extremity.  Those  upon  the  outer  portion  of 
the  cervix  are  usually  single,  their  length  being 
from  two  to  six  times  that  of  their  breadth. 
The  free  uncovered  filiform  papillae  of  the  cer- 
vical canal  and  margins  of  the  os  are  relatively 
much  longer.  These  latter  are  commonly 
branched,  and  in  conformation  occasionally 
resemble  the  early  villi  of  the  chorion.  Each 
villus,  whether  single  or  ramified,  contains 
usually  a single  capillary  loop,  which  returns 
upon  itself,  and  at  the  base  passes  on  to  an- 
other villus.  Covering  the  capillary  loop  is 
a delicate  basement  membrane,  uniting  toge- 
ther the  clear  granule-holding  nucleated  cells, 
which  constitute  the  epithelial  covering  as 
well  as  the  substance  of  the  villi,  and  of 
which  a description  has  been  already  given. 

No  nerves  have  been  traced  into  the  papillae, 
though  Kilian*  is  of  opinion  that  they  are  spe- 
cially tactile  or  sensitive  structures,  and  from 
various  circumstances  to  be  hereafter  con- 
sidered, it  will  appear  probable  that  they  are 
connected  with  the  special  nervous  attributes 
of  the  cervix.  I am  disposed,  however,  to 
regard  the  sensibilities  of  the  cervix,  such 
as  they  are,  as  resident  chiefly  in  the  filiform 
papillae. 

The  mucous  crypts  or  follicles  of  the  cer- 
vix are,  for  the  most  part,  simple  depressions 
in  the  mucous  membrane,  although  in  cer- 
tain situations  they  penetrate  more  deeply, 
and  approach  in  form  the  ramified  and  tortu- 
ous canals  of  the  uterine  body.  Scarcely  any 
portion  of  the  cervical  canal  is  free  from  these 
follicles,  which  serve  to  increase  the  extent 
of  mucous  surface,  and  apparently  to  furnish 
the  special  secretions  of  this  part.  They  not 
only  fill  all  the  interspaces  between  the  pri- 
mary and  secondary  folds,  but  they  are  dotted 
over  the  ridges  and  prominences  of  the  cervi- 

*  See  a valuable  paper  by  Franz  M.  Kilian,  en- 
titled, Die  Structur  des  Uterus  bei  Thieren,  in  Henle 
and  Pfeufer’s  Zeitschrift,  IX.  Bd. 


cal  lining  membrane  in  countless  numbers, 
extending  from  the  internal  to  near  the  ex- 
ternal os  uteri.  They  commonly  cease  at  a 
short  distance  from  the  margins  of  the  latter, 
where  a smooth  space  is  often  observable  in 
one  or  both  cervical  walls.  But  they  may  be 
sometimes  perceived  at  the  very  border  of  the 
lower  orifice,  and  when  in  such  a case  one  or 
both  lips  are  slightly  everted,  as  for  example 
in  certain  hypertrophies  of  the  cervical  lining 
membrane,  this  follicular  portion  becomes 
protruded,  while  its  florid  colour,  limited 
bv  an  abrupt  margin  of  the  unaltered  and 
paler  squamous  epithelium  here  suddenly 
commencing,  an  appearance  is  produced 
which  may  also  easily  be  confounded  with  an 
ulcer. 

The  mucous  crypts  seldom  extend  beyond 
the  border  of  the  os,  except  in  the  cases  just 
quoted,  when,  in  fact,  the  relative  situation 
only  of  the  parts  is  changed.  A few,  how- 
ever, may  be  sometimes  seen  scattered  at  tole- 
rably regular  intervals  over  the  vaginal  por- 
tion of  the  cervix.  They  sometimes  also 
occur  here,  as  well  as  within  the  cervix,  and 
even  in  the  uterine  cavity,  in  the  form  of  closed 
vesicles  containing  an  opaline  fluid,  and  per- 
haps may  be  regarded  as  in  some  instances 
pathological  new  formations. 

The  cervical  mucous  crypts  are  lined  by 
epithelium  and  basement  membrane.  They 
contain  a small  quantity  of  mucus,  together 
with  granule  cells.  Those  upon  and  near  the 
margins  of  the  os  uteri  may  be  sometimes 
observed  to  contain  short  papillae  within  their 
margin. 

Blood,  Vessels  of  the  Uterus. 

The  Arteries  are  derived  from  two  sources, 
viz.  from  the  internal  iliac  and  the  ovarian 
or  spermatics. 

The  vessels  supplied  from  the  former 
source  are  termed  the  uterine  arteries.  These 
are  two  in  number,  one  for  each  side.  They 
arise  from  the  anterior  division  of  the  internal 
iliacs,  and  proceeding  downwards  and  in- 
wards pass  between  the  folds  of  the  broad 
ligament  to  the  neck  of  the  uterus.  Here 
they  take  an  upward  course  along  the  lateral 
border  of  the  organ,  describing  several  flexuo- 
sities,  and  giving  off,  in  succession,  branches  to 
the  upper  part  of  the  vagina,  the  neck,  body, 
and  fundus  of  the  uterus  ; the  latter  inoscu- 
lating with  the  branches  derived  from  the 
spermatics.  Free  inosculations  also  take  place 
in  the  substance  and  upon  the  surface  of  the 
uterus  between  the  branches  of  the  two  sides, 
so  that  the  entire  uterus  may  be  injected  from 
either  set  of  vessels. 

The  branches  derived  from  the  spermatic 
or  ovarian  arteries  also  enter  between  the 
folds  of  the  broad  ligament,  and  inosculate 
with  the  superior  divisions  of  the  uterine 
vessels  near  the  fundus  of  the  organ. 

When,  after  a successful  injection,  thin  slices 
are  cut  from  the  substance  of  the  uterus  and 
dried,  and  afterwards  placed  in  Canada  balsam, 
the  whole  appears  to  be  a mass  of  vessels  ; the 
arrangement  of  which,  however,  may  be  easily 
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observed  by  a band  lens  or  a low  power  of 
the  microscope.  Many  of  the  arteries  down  to 
or  in  diameter  are  still  seen  to  take 
a remarkable  corkscrew  course,  with  numer- 
ous very  close  spirals,  especially  in  the  outer 
half  of  the  sections.  Beyond  these  the  ves- 
sels take  a straighter  course,  and  at  length,  in 
their  finer  divisions,  run  in  parallel  lines, 
sending  off  minute  twigs  at  right  angles,  which 
cross  the  ultimate  fibres  of  the  tissue,  in  the 
manner  peculiar  to  muscular  structure. 

When  the  finer  vessels  of  the  body  of  the 
uterus  have  reached  the  mucous  membrane, 
they  dip  down  between  the  walls  of  the 
canals,  termed  uterine  glands,  and  spread  out 
in  a network  of  capillaries;  the  meshes  of 
which  surround  the  orifices  of  those  canals  in 
the  manner  delineated  vet  fig.  439.  a and  b. ; and 
from  these  the  blood  is  again  collected  by  the 
small  superficial  veins,  the  course  of  which  is 
described  at  p.  637. 

The  arteries  which  supply  the  cervix  pene- 
trate that  part  in  a direction  downwards  and 
inwards,  pursuing  the  same  corkscrew  course 
until  they  have  nearly  reached  the  mucous 
surface,  where  they  break  up  into  finer  ves- 
sels and  capillaries,  which  ramify  over  the 
rugae  in  lines  more  parallel  than  those  of  the 
uterine  body.  Both  the  arteries  and  capillaries 
of  the  cervix  are  far  less  numerous  than  those 
of  the  body  of  the  uterus ; and,  indeed,  the 
cervix  generally  in  respect  of  its  composition 
exhibits  a lower  degree  of  organisation  than 
that  of  the  principal  portion  of  the  organ, 
although  it  appears  to  receive  the  largest  sup- 
ply of  nerves. 

The  veins  of  the  uterus  take  a course  cor- 
responding with  that  of  the  arteries,  and  are 
distinguished  by  the  same  names.  They  are 
considerably  longer  and  more  numerous  than 
the  latter.  They  form  along  the  sides  of  the 
uterus  and  within  the  folds  of  the  broad  liga- 
ment a very  considerable  plexus  (the  uterine 
plexus),  which,  together  with  the  venous  chan- 
nels or  sinuses  ramifying  in  the  uterine  sub- 
stance, are  more  conveniently  examined  in  the 
gravid  organ,  where  they  undergo  great  en- 
largement. See  figs.  444.  449.  and  453.,  and 
the  descriptions  of  these. 

Lymphatics.  — - These  vessels  are  far  more 
easily  examined  in  the  gravid  than  in  the  un- 
impregnated uterus.  They  are  very  numerous, 
and  are  divided  by  Cruveilhier  into  two 
orders;  the  superficial,  which  lie  immediately 
beneath  the  peritoneum  ; and  the  deep-seated, 
which  ramify  in  several  places  in  the  sub- 
stance of  the  uterine  walls.  The  lymphatics 
of  the  cervix  terminate  in  the  pelvic  and  sacral 
glands.  Those  of  the  body  of  the  uterus, 
after  traversing  the  broad  ligaments  and 
uniting  with  the  lymphatics  proceeding  from 
the  Fallopian  tubes,  ovaries,  and  round  liga- 
ments, empty  themselves  in  the  glands  situated 
in  front  of  the  aorta  and  vena  cava. 

Nerves.  — The  nerves  which  supply  the 
uterus  are  derived  partly  from  the  spinal,  but 
principally  from  the  sympathetic  system.  Ac- 
cording to  the  dissections  of  Dr.  Snow  Beck  *, 

* Phil.  Trans,,  1846,  part  ii.  p.  219. 
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the  nerves  which  compose  the  hypogastric 
plexus,  consisting  of  gelatinous  and  tubular 
fibres  derived  from  the  lower  part  of  the 
superior  aortic  plexus*,  on  approaching  the 
neck  of  the  uterus  begin  to  separate,  and  on  a 
level  with  the  os  uteri  are  joined  by  branches 
which  accompany  the  superior  haemorrhoidal 
artery.  The  anterior  portion  of  the  hypo- 
gastric plexus,  after  receiving  branches  which 
accompany  the  iliac  arteries,  passes  inwards 
by  the  broad  ligament,  and  supplies  the  lower 
half  of  the  uterus.  These  nerves,  which  are 
continuations  of  the  hypogastric  plexus,  as 
they  approach  the  body  of  the  uterus  se- 
parate, and  each  pursues  a different  distribu- 
tion. They  lose  the  plexiform  character  and 
form  a number  of  distinet  fine  cords. 

These  nerves,  like  all  the  nerves  supplied  to 
the  uterus,  are  chiefly  composed  of  gelatinous 
fibres,  although  some  tubular  fibres  accom- 
pany them  ; but  they  are  few  in  number,  and 
appear  to  be  far  from  forming  the  essential 
element  of  the  uterine  nerves. 

The  middle  portion  of  the  uterus  is  sup- 
plied by  a distinct  branch  from  the  inferior 
aortic  plexus  ; which,  without  communicating 
with  the  hypogastric  branches,  passes  to  the 
upper  part  of  the  uterine  body  and  then  divides, 
to  supply  the  part  between  the  previously 
described  branches  and  the  Fallopian  tube, 
sending  also  a branch  to  the  ovary. 

The  fundus  is  supplied  sometimes  by  a 

* According  to  Dr.  Snow  Beck,  the  white  tubular 
fibres  which  enter,  pass  through,  and  emerge  from 
the  semilunar  ganglia,  are  all  derived  from  cerebro- 
spinal nerves  through  the  medium  of  the  splanchnic 
nerve,  while  none  of  the  tubular  fibres  actually  arise 
from  the  ganglia  (as  Bidder  and  Yolkmann  sup- 
pose). The  same  was  found  to  obtain  in  every 
instance  of  sympathetic  ganglia  examined;  the 
tubular  fibres  could  always  be  traced  to  the  white 
connecting  cord  between  the  spinal  and  sympathetic 
nerves,  and  thence  to  the  branch  of  the  spinal  nerve 
from  which  it  is  derived.  The  gelatinous  fibres,  on 
the  other  hand,  all  take  their  origin  in  the  corpuscles 
of  the  ganglia.  In  the  white  cords  connecting  the 
spinal  and  sympathetic  nerves,  commonly  regarded 
as  roots  of  the  sympathetic,  the  tubular  fibres  com- 
posing these,  on  being  traced  back  to  the  spinal 
cord,  were  found  to  be  derived  from  the  motor  and 
sensitive  roots  in  apparently  equal  proportions. 
The  elements  of  the  lower  part  of  the  superior  aortic 
plexus  resemble  those  which  form  the  semilunar 
ganglia,  viz.  tubular  fibres  derived  from  the  lumbar 
nerves,  and  gelatinous  fibres  from  the  sympathetic 
ganglia. 

The  inferior  aortic  plexus  is  a continuation  of  the 
branches  from  the  plexus  last  described.  These 
divide  to  form  the  two  lateral  hypogastric  plexuses, 
and  here  a crossing  of  fibres  of  the  opposite  side 
takes  place. 

The  lateral  hypogastric  plexus  is  composed  of  gela- 
tinous and  tubular  fibres  derived  from  the  superior 
aortic  plexus.  The  distribution  of  nerves  to  the 
uterus  from  this,  their  main  source,  is  described  in 
the  text. 

The  sacral  nerves,  although  they  supply  the 
vagina,  clitoris,  labia,  sphincter  and  levator  ani, 
bladder,  and  rectum,  send  no  direct  branches  to  the 
uterus ; nor  is  there,  according  to  this  author,  any 
anatomieal  evidence  to  support  the  supposition 
which  some  have  entertained,  that  filaments  derived 
from  these  nerves  might  by  a circuitous  route  reach 
the  uterus  after  their  union  with  the  pelvic  plexus. 
Phil.  Trans.,  1846,  part  ii. 
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branch  which  proceeds  from  the  renal  plexus 
in  company  with  the  spermatic  artery,  and  is 
distributed  also  to  the  ovary. 

Another  set,  distinct  from  these  nerves, 
comes  also  from  the  same  continuation  of  the 
hypogastric  plexus,  but  forms  a plexiform  ar- 
rangement around  the  vessels ; and  among  these 
are  found  here  and  there  minute  ganglia. 
These  nerves  are  very  minute.* 


body  of  the  uterus  is  formed  in  man  ; while  in 
those  animals  in  which  no  middle  portion 
or  body  exists,  the  cornua  remain  ununited. 
As  the  development  of  the  uterus  proceeds, 
the  two  cornua  become  gradually  shorter, 
until  at  length  they  are  lost,  or,  as  it  were, 
absorbed  into  the  body  or  fundus  of  the  uterus, 
which  is  thus  at  the  same  time  developed. 

The  accompanying  figure,  representing  the 


The  Development  of  the  Uterus,  and 
the  Metamorphoses  which  it  undergoes 
at  Different  Periods  of  Life. 

a.  The  origin  of  the  uterus , and  its  condition 
during  foetal  life.  — In  the  human  embryo,  ac- 
cording to  the  observations  of  Muller,  during 
the  transformation  of  the  Wolffian  bodies,  the 
efferent  tube  of  the  generative  apparatus  un- 
dergoes the  following  modifications.  In  the 
male,  all  that  portion  of  the  efferent  tube 
which  passes  along  the  outer  border  of  the 
corpus  Wolffianum  is  thrown  into  strongly 
marked  convolutions,  and  this  part  contributes 
to  the  formation  of  the  epididymis,  while  be- 
low this  point  the  convolutions  cease  ; and 
here  a band  or  ligament,  the  gubernaculum 
testis  of  Hunter,  which  had  been  developed  at 
a still  earlier  period,  passes  off  to  the  inguinal 
canal.  In  the  female,  the  following  trans- 
formation occurs.  The  tube  here  remains 
free  from  convolutions,  but  a ligament,  re- 
sembling that  of  the  male,  which  is  afterwards 
converted  into  the  ligamentum  uteri  teres, 
passes  off  from  the  same  point,  to  be  extended 
to  the  inguinal  ring.  The  part  of  the  tube 
which  lies  below  this  point  becomes  the  cornu 
uteri,  and  it  is  by  the  coalescence  of  the  two 
cornua  at  their  lower  extremities  that  the 

Fig. 


Fig.  440. 


The  entire  internal  generative  organs,  from  a foetus  of 
three  months.  ( After  J.  Miiller  x 8.) 
a,  uterus  ; b,  round  ligaments ; c,  Fallopian  tubes ; 
d,  ovaries ; e,  remains  of  Wolffian  bodies. 

condition  of  the  foetal  uterus  at  about  the  end 
of  the  third  month  of  gestation,  serves  to 
illustrate  these  particulars.  The  ovaries  pos- 
sess the  elongated  form  characteristic  of  the 
early  condition  of  these  organs.  Parallel  with 
them  run  the  Fallopian  tubes,  and  between 
these  are  the  remains  of  the  Wolffian  bodies. 
At  the  point  where  the  round  ligaments  are 
given  off,  the  cornua  uteri  begin,  and  by  their 
junction,  which  is  here  not  yet  complete,  so 
that  a slight  indentation  is  left,  the  uterus  is 
formed. 

From  this  period  of  embryonic  life,  the 
uterus  keeps  pace  in  its  growth  with  the  other 
441. 


Uterus  and  appendages  of  human  foetus  at  term.  ( After  Richard.) 
a,  pavilion  of  the  left  side;  a,  the  same  of  the  right  side  (below  it,  in  this  specimen,  is  the  remark- 
able variety  of  two  separate  accessory  pavilions  b and  c) ; d,  Fallopian  tube,  exhibiting  numerous 
sinuosities  in  its  outer  half ; f round  ligament ; e,  ovary. 


viscera  ; and  at  the  time  of  birth  it  forms  an 
organ  of  considerable  size,  lying  high  up  in 

* Upon  the  subject  of  the  origin  and  distribution 
of  the  uterine  nerves,  consult  also  Fr.  Tiedemann ; 
Tabulae  nervorum  uteri,  Heidelberg,  1822 ; and  the 
works  of  Dr.  Robert  Lee,  quoted  at  page  651.,  where 
the  condition  of  these  nerves  in  the  gravid  uterus, 
and  the  question  of  their  enlargement  during  preg- 
nancy, is  considered.  And  for  the  minute  anatomy 
of  the  sjTmpathetic  filaments  and  ganglia,  see  the 
Art.  “ Sympathetic  Nerve.” 


the  pelvis,  and  occupying  a conspicuous  place 
midway  between  the  bladder  and  rectum.  The 
form,  however,  of  the  generative  apparatus,  at 
this  stage  of  life,  is  very  different  from  that 
which  characterises  it  at  a later  period.  The 
vagina,  cervix,  and  body  of  the  uterus  consti- 
tute one  nearly  straight  stem  or  canal,  from 
which  diverge,  at  right  angles,  the  Fallopian 
tubes  and  ovaries  with  their  ligaments,  much 
in  the  form  of  the  letter  T.  Of  the  two  divi- 
sions of  the  uterus,  viz.  the  body  and  cervix, 
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the  latter  is  the  more  considerable,  for  the  berty. — From  the  time  of  birth  until  the 
body  has  not  yet  acquired  breadth  ; while  the  approach  of  puberty,  the  internal  generative 
cervix,  forming  a tube  of  nearly  equal  calibre  organs  undergo  but  little  change.  Gradually, 
with  the  body,  possesses  almost  twice  its  but  slowly,  increasing  in  size,  they  still  retain 
length.  This  greater  length  of  the  cervix,  as  the  principal  characteristics  of  the  foetal  pe- 
compared  with  the  body  of  the  uterus,  is  one  riod.  The  uterus  consists  still  chiefly  of  cer- 
of  the  most  striking  characteristics  of  foetal  vix,  the  body  being  that  part  which  is  last 
life  (fig-  441.),  one  also  which  continues  to  be  developed.  Thus  in  a child  of  three  years 
observed  for  many  years  after  birth.  0%*  442.),  in  whom  the  entire  length  of  the 

b.  The  uterus  from  the  time  of  birth  to  pu-  uterus  is  15"',  the  cervix  measures  1 V",  and 


Fig.  442. 


(Ad  Nat.) 


the  body  only  4///.  These  dimensions  do  not 
materially  differ  from  those  of  the  uterus  in 
the  first  year  of  life,  nor  do  they  much  exceed 
those  of  the  same  organ  at  birth. 

But  as  puberty  approaches,  the  relative 
proportions  of  the  cervix  and  body  of  the 
uterus  are  found  to  have  changed,  and  the 
latter  now  preponderates  over  the  former. 
For  while  the  body  now  equals  the  cervix 
in  length,  the  breadth  of  the  former  much 
exceeds  that  of  the  latter.  The  walls  of 
the  upper  chamber  now  become  thicker 
from  the  more  rapid  development  of  the 
uterine  muscular  fibre,  which  is  their  chief 
constituent.  This  not  only  increases  the  ex- 
ternal dimensions  of  the  organ,  but,  at  the 
same  time,  causes  the  parietes  to  become  in- 
curved, and  so  to  encroach  upon  the  cavity 
contained  by  them,  which,  up  to  this  period, 
preserves  the  form  of  a nearly  equilateral 
triangle  (Jig.  442.),  but  now  gradually  acquires 
the  shape  already  described  as  characteristic 
of  the  cavity  of  the  adult  uterus  (fig.  431.). 

The  folds  or  plicae  also  (fig.  442.),  which, 
in  infantile  life,  are  distinguishable  upon  the 
anterior  and  posterior  walls  of  the  cavity  in 
the  uterine  body,  resembling  somewhat  those 
in  the  cervical  canal,  gradually  disappear  ; their 
former  situation  being  now  indicated  by  only 
a slight  groove  or  raphe  in  the  median  line, 


and  one  or  two  gentle  elevations  diverging 
towards  either  Fallopian  tube.  These  traces 
in  the  cavity  of  the  body  of  its  original  con- 
struction out  of  two  symmetrical  halves,  be- 
come generally  lost  after  the  uterus  has  been 
once  impregnated,  and  indeed  cannot  always 
be  distinctly  seen  in  the  nulliparous  organ. 
One  peculiarity  in  the  form  of  the  infantine 
uterus  may  be  mentioned  here,  although  it 
will  be  subsequently  more  particularly  noticed. 
This  consists  in  a curvature  or  inclination 
forwards  of  the  upper  part  of  the  uterine 
body  (fig.  467.).  It  is  constantly  more  or  less 
seen  in  infancy  and  childhood,  and  is  usually 
partly  retained  in  the  virgin  adult,  but  be- 
comes lost  after  one  or  two  pregnancies.  In 
an  excessive  degree,  it  constitutes  the  con- 
dition hereafter  described  as  antiflexion  of  the 
uterus. 

From  the  time  of  birth  to  puberty,  the  com- 
ponent elements  of  the  uterus  remain  nearly 
unchanged.  They  consist  of  granules  and  cells 
in  various  stages  of  development,  from  the 
round  granular  corpuscle  to  the  elongated  and 
ultimately  fusiform  fibre-cell ; the  two  latter 
being  often  drawn  out,  at  their  extremities,  into 
long  filiform  threads.  These  are  all  imbedded 
in  a semitransparent  formless  matrix,  and  dif- 
fer in  no  respect  from  the  corresponding 
tissues  in  the  adult,  except  that  they  are'  ge- 
t t 2 
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nerally  softer  and  less  tenacious  in  proportion 
as  they  are  younger. 

c.  The  uterus  during  menstrual  life.  — The 
average  duration  of  menstrual  life  is  thirty 
years.  It  occupies  usually  the  interval  be- 
tween the  ages  of  fifteen  and  forty-five.  The 
uterus  in  healthy  women,  throughout  this  en- 
tire epoch,  is  maintained  in  a state  of  perfect 
aptitude  for  the  reproductive  office,  being,  so 
to  speak,  under  the  control  of  the  ovaries, 
with  which  it  manifests  so  direct  a sympath}% 
that  ever}'  periodic  change  in  the  condition  of 
the  latter  is,  so  far  as  the  present  state  of  our 
knowledge  justifies  the  assertion,  represented 
by  a corresponding  preparatory  change  in  the 
former.  But  the  menstrual  phenomena  being 
reserved  for  subsequent  notice,  it  is  only  ne- 
cessary to  remark  here  that  the  uterus  under- 
goes usually  a slight  alteration  in  size  about 
the  time  of  each  catamenial  flow,  when  its 
tissues  are  opened  up,  and  become  more  spongy 
from  the  larger  afflux  of  blood  to  them. 

The  lining  membrane  appears  to  suffer  a va- 
riable amount  of  disintegration.  In  the  uterus 
of  women  who  have  died  during  menstruation, 
the  interior  may  present  a slightly  roughened 
appearance  in  certain  places,  or  this  may  ex- 
tend over  the  greater  portion  of  the  cavity. 
In  women  who  menstruate  painfully,  it  not 
infrequently  happens  that  the  entire  uterine 
lining,  to  a greater  or  less  depth,  is  exfoliated 
and  discharged  ; the  process  of  expulsion 
being  accompanied  by  much  suffering  and  a 
greater  escape  of  blood  than  occurs  in  ordi- 
nary menstruation.  These  dysmenorrhoeal 
membranes  (Jig.  443.)  present  all  the  eharac- 


Fig.  443. 


Portion  of  the  lining  membrane  of  the  uterus  cast  off 
during  painful  menstruation.  (Ad  iVaf.)* 

teristics  of  a true  decidual  structure,  having 
upon  their  inner  side,  or  that  which  had  cor- 
responded with  the  uterine  cavit}',  the  fine 
cribriform  surface  occasioned  by  the  orifices  of 
numerous  utricular  glands,  and  upon  the  re- 
verse side  the  usual  rough  flocculent  appear- 

*  For  this  illustration  I am  indebted  to  Dr. 
Oldham. 


ance  characteristic  of  the  outer  surface  of 
membranes  ordinarily  discharged,  along  with 
the  ovum,  in  abortion. 

In  other  respects,  the  uterus,  throughout 
menstrual  life,  exhibits  little  or  no  alteration 
in  form  or  bulk,  but  continues  to  present  those 
characteristics  of  constant  aptitude  for  its 
greatest  and  most  important  office,  which  have 
been  explained  in  the  description  already  given 
of  the  adult  organ  ; and  these  characteristics, 
if  no  pregnancy  intervenes,  it  preserves  until 
the  period  arrives  at  which  menstruation,  to- 
gether with  the  capacity  for  procreation,  finally 
ceases. 

d.  The  uterus  during  gestation.  The  fully 
developed  uterus.  — The  gravid  uterus  is  only 
another  term  for  the  fully  developed  uterus  ; 
for,  although  the  latter  designation  is  com- 
monly applied  to  the  unimpregnated  organ, 
when  it  has  reached  its  ordinary  size  in  the 
adult,  the  uterus  does  not  attain  the  greatest 
amount  of  development  of  which  it  is  nor- 
mally susceptible  until  the  term  of  gestation 
is  complete. 

The  case  of  the  uterus  is  perhaps  in  certain 
respects  sui  generis ; for  it  is  the  case  of  an 
organ  which,  having  reached  a certain  period 
of  growth,  remains  in  a nearly  passive  con- 
dition, so  far  as  mere  growth  is  concerned, 
until  a further  amount  of  development  is 
evoked  by  a new  stimulus.  There  are,  in- 
deed, two  notable  periods  in  the  history  of  the 
development  of  the  uterus,  at  which  the  in- 
fluence of  such  an  additional  stimulus  is  per- 
ceptible. 

For,  first,  as  already  shown,  the  uterus, 
like  the  mamma,  remains  without  any  material 
change  from  birth  to  puberty.  The  establish- 
meat  of  the  latter  condition  is  characterised 
by  a correspondingly  rapid  evolution  of  both 
these  organs.  But  the  pubertal  age  may  not 
arrive  ; the  individual  may  retain,  in  respect 
of  reproductive  capacity,  the  pre- pubertal  con- 
dition ; and  the  uterus,  in  these  cases,  does 
not  proceed  beyond  its  first  stage  of  develop- 
ment.* 

Again,  the  second  stage,  having  been  reached 
at  puberty,  may  be  continued  through  men- 
strual life,  until,  with  the  cessation  of  pro- 
creative  power,  the  period  of  natural  decline 
in  the  organ  commences,  and  this  is  the  con- 
dition which  the  part  retains  during  the  pe- 
riods or  intervals  when  it  is  not  employed  in 
the  process  of  reproduction,  as  well  as  through- 
out life  in  those  cases  in  which  it  is  never  so 
employed.  This  degree  of  growth  of  the  ute- 
rus is  evoked  by  the  full  development  of  the 
ovary  and  the  commencing  discharge  of  ova, 
and  is  coexistent  with  the  establishment  ot 
menstruation  and  the  other  conditions  of  pu- 
berty. 

But  a third  stage  of  development  of  the 
uterus  is  produced  normally  by  the  stimulus 
of  impregnation,  and  partly  by  the  growth  of 
the  ovum,  and  abnormally  by  the  formation  of 

* Compare  fig.  465.,  representing  the  pre-pubertal 
uterus  in  a woman  aged  nineteen,  with  fig.  442.,  of 
the  uterus  of  a child  at  three  years. 
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any  substance  within  the  uterus,  such  as  a 
polypus,  which  may  cause  distension  of  its 
walls ; or  by  the  accumulation  of  fluid  in  its 
cavity,  such  as  the  menstrual  fluid  collected 
in  cases  of  atresia  or  imperforation  of  the 
vagina. 

The  development  of  the  uterus  which  is 
occasioned  by  the  stimulus  of  pregnancy,  takes 
place  whether  the  impregnated  ovum  arrives 
within  the  uterine  cavity  or  not  ; although 
this  does  not  occur  in  equal  degrees  in  the 
two  cases.  In  the  case  of  extra-uterine  preg- 
nancy, a very  considerable  thickening  of  the 
uterine  substance  usually  takes  place,  together 
with  a general  enlargement  of  the  entire  organ, 
fully  equal  to  that  which  is  observed  in  the  third 
month,  and,  in  some  cases,  when  gestation  is 
not  interrupted,  even  in  the  fourth  month  of 
ordinary  pregnancy. 

In  cases  where  gestation  follows  an  ordi- 
nary course,  the  development  of  the  uterus  is 
such,  that  the  weight,  at  the  eud  of  the  period, 
is  found  to  be  increased  about  twenty-four- 
fold,  and  its  length  about  five-fold. 

This  development,  as  it  affects  the  size, 
weight,  form,  and  position  of  the  entire  organ, 
as  well  as  the  physical  condition  of  its  special 
parts,  will  now  be  considered. 

There  is  no  example  in  man,  and  few  in  the 
animal  kingdom  generally,  of  a development 
of  any  organ  or  structure  comparable  in  rapi- 
dity with  that  which  takes  place  in  the  uterus 
during  gestation,  although  the  periodical 
growth  of  the  deer’s  horn,  and  the  formation 
of  the  placenta,  may  be  quoted  as  in  some 
respects  analogous  cases. 

Size.  — The  rate  of  increase  of  the  uterus, 
during  pregnancy,  is  subject  to  great  varia- 
tions. But,  with  due  allowance  for  these, 
which  are  dependent  chiefly  upon  the  size  of 
the  foetus  and  placenta,  the  quantity  of  liquor 
amnii,  or  the  number  of  ova  fertilised,  an 
approximate  estimate  may  be  formed  of  the 
average  alterations  in  size  and  bulk  which  the 
organ  exhibits  at  different  periods  of  normal 
gestation. 

These  may  be  expressed  in  calendar  months 
as  follows  : — 


RATE  OF  INCREASE  IN  SIZE  OF  THE  GRAVID 
UTERUS  ACCORDING  TO  MONTHS. 


Length. 

Breadth. 

End  of  3 months 

4^ — 5 inches 

4 inches. 

» 4 „ 

— 6 „ 

5 „ 

„ 5 „ 

6—7  „ 

K1 

„ 6 „ 

8—9  „ 

H „ 

„ 7 „ 

10  „ 

7§  „ 

» 8 ,, 

11  „ 

8 „ 

V 9 „ 

12  „ 

9 „ 

The  antero-posterior  has  usually  an  average 
of  one  inch  less  than  the  lateral  diameter. 

Weight.  — The  weight  of  the  gravid  uterus, 
when  fully  developed,  is  most  correctly  ascer- 
tained in  cases  where  death  has  taken  place 
during,  or  soon  after,  labour  at  term.  In 
twelve  examples,  estimated  by  Meckel,  the 


minimum  weight  was  2 lbs.,  and  the  weight, 
relatively  to  the  unimpregnated  organ,  was 
as  24  to  1.* 

Form.  — The  form  of  the  uterus  undergoes 
many  changes  in  the  course  of  gestation. 
During  the  first  three  months,  although  there 
is  a considerable  increase  of  size,  the  primitive 
figure  is  retained  with  only  slight  alterations. 
After  the  third  month,  the  body  rapidly  en- 
larging, while  the  cervix  remains  nearly  un- 
altered, the  figure  of  the  former  approaches 
that  of  a sphere.  For  the  perpendicular  and 
transverse  diameters  of  the  body  then  become 
nearly  equal,  and  the  only  deviation  from  the 
spherical  form  is  occasioned,  first,  by  the 
cervix,  which  increases  the  vertical  dia- 
meter of  the  entire  organ  by  one  inch ; and 
secondly,  by  the  more  tardy  expansion  of  the 
body  in  the  antero-posterior  diameter,  pro- 
ducing the  form  of  a flattened  sphere.  After 
this,  the  perpendicular  increasing  more  rapidly 
than  the  transverse  diameter,  and  the  upper 
segments  widening  faster  than  the  lower  ones, 
the  uterus  gradually  acquires  the  ovoid  figure 
which  characterises  it  at  the  end  of  pregnancy. 

Alterations,  nearly  corresponding  with  these, 
take  place  in  the  cavity  of  the  uterine  body. 
The  walls  of  this  flattened  triangular  chamber 
begin  to  separate  from  each  other  ; and  by 
their  gradual  expansion,  the  angles  and  supe- 
rior and  lateral  lines,  by  which  the  cavity  was 
at  first  bounded,  are  unfolded,  so  that  the  tri- 
angular is  gradually  exchanged  for  the  pyri- 
form shape,  and  this  again  for  the  figure  of  a 
flattened  sphere  — as  in  the  fourth  and  fifth 
months  of  gestation ; after  which  period  the 
figure  of  the  cavity  corresponds  very  accu- 
rately with  the  general  external  form  of  the 
organ. 

During  these  alterations,  the  fundus  be- 
comes strongly  arched;  while  the  sides  un- 
dergo a slighter  relative  expansion,  so  that 
they  exhibit  only  a gentle  swelling ; but  the 
anterior  and  posterior  walls  become  curved 
and  prominent  — sometimes  the  former,  and 
sometimes  the  latter,  according  to  Dr.  W. 
Hunter,  showing  the  greater  amount  of  con- 
vexity.f 

It  has  often  been  asked  whether,  during 
these  changes,  the  walls  of  the  uterus  increase 
in  thickness,  or  the  contrary.  In  other  words, 
whether  the  dilatation  of  the  uterine  cavity  is 
to  be  regarded  as  a mere  passive  distension, 
with  thinning  of  the  walls ; or  whether  the 
process  of  enlargement  consists  of  an  active 
excentric  hypertrophy. 

In  order  to  determine  this  point,  Meckel 
examined  the  average  thickness  of  the  uterine 
walls  at  different  periods  of  gestation.  From 
observations  which  he  had  made  in  sixteen 
uteri,  at  all  periods  of  gestation,  he  concluded 
that  the  walls  increase  a little  in  thickness  in 
the  beginning,  but  that  this  increase  is  not 
very  considerable,  and  that  towards  the  end 
of  pregnancy  they  become  gradually  much 

* The  estimates  of  Heschl,  given  at  page  658., 
differ  somewhat  from  these. 

f W.  Hunter.  An  anatomical  description  of  the 
human  gravid  uterus,  page  5. 
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thinner.  He  found  the  thickness  of  the  ute- 
rine walls,  three  weeks  after  conception,  C'" , 


Fig.  444. 


Human  gravid  uterus  at  eight  months.  The  vessels 
have  been  injected,  and  the  peritoneum  removed  from 
the  sides  and  fore-part  of  the  uterus.  ( After  Wm. 
Hunter.') 

a,  commencement  of  the  cervix;  bb,  portion  of 
the  body  corresponding  with  the  brim  of  the  pelvis ; 
cc,  Faliopian  tube  concealing  the  ovary;  dd,  round 
ligament ; e,  hypogastric  artery,  and  f,  vein ; g, 
spermatic  artery,  and  h,  vein. 

at  the  commencement  of  the  third  month,  5'" ; 
at  the  commencement  of  the  fourth  month, 
4W.  At  the  end  of  the  fourth  month,  in  two 
cases,  4r// ; in  a third,  3'"  at  the  upper,  and 
4//7  at  the  lower  part ; in  a fourth,  c>"'.  At 
five  months,  in  one  case,  3'"’,  in  another,  2/// 
superiorly,  and  M"  inferiorly.  At  six  and 
seven  months,  rather  less  than  3'"  ; at  eight 
months,  in  one  case,  2'",  and  2\"' ; and  in 
another,  3'"  above,  and  more  than  4///  below. 
At  nine  months,  they  appear  to  be  still  rather 
thinner. 

In  several  uteri,  which  I have  examined  at 
all  stages  of  gestation,  I have  found  the  thick- 
ness of  the  uterine  walls  exceedingly  variable 
in  different  instances,  even  at  corresponding 
periods  of  pregnancy,  and  particularly  variable 
also  in  different  parts  of  the  same  uterus.* 
According  to  my  measurements,  the  extremes 
of  thickness  range  from  2'"  to  9///. 

* This  circumstance  is  remarkably  exemplified 
in  prep.  No.  3605,  in  the  Museum  of  the  Royal 
College  of  Surgeons,  London. 


During  these  changes,  which  take  place  in 
the  uterine  body  in  the  course  of  pregnancy, 
similar,  but  much  slighter,  alterations  occur  in 
the  cervix.  For  the  latter,  being  only  the  ex- 
cretory channel  of  the  uterus,  undergoes  no 
further  modification  than  is  necessary  to  pre- 
pare it  for  transmitting  the  foetus  when  fully 
developed.  Accordingly,  in  the  early  months 
of  gestation,  while  the  body  is  rapidly  en- 
larging, the  cervix  undergoes  but  little  change. 
Its  tissues,  however,  become  slightly  expanded, 
so  that  the  whole  part  is  thicker,  softer,  and 
more  elastic  than  in  the  virgin  state.  The 
margins  of  the  os  externum  are  consequently 
rendered  more  cushiony,  and  the  orifice  itself 
is  enlarged.  The  canal  of  the  cervix  is  also 
widened,  and  the  palmae  plicatae  become  un- 
folded, and  project  in  the  form  of  frill-like 
expansions  (fig.  446.)  ; while  an  unusual  ac- 
tivity, occurring  in  the  crypts  and  follicles, 
by  which  these  parts  are  covered,  a tough 
gelatinous  secretion  is  poured  out,  which 


Fig.  445. 


Os  and  cervix  uteri  in  the  eighth  month  of  pregnancy. 


The  os  is  surrounded  by  a broad  disc  of  enlarged 
cervical  follicles  filled  with  a gelatinous  secretion. 
The  os  is  represented  as  seen  from  the  vagina,  va, 
vaginal  walls  divided  ; u,  walls  of  uterus.  Half  the 
natural  size.  ( Ad  Nat.) 

collecting  here  in  the  form  of  a plug,  assists 
in  shutting  out  the  uterine  cavity  and  its 
contents  from  contact  of  external  air  and 
other  influences. 

The  increase  in  size  of  the  os  and  cervix, 
which  is  gradually  progressive  through  the  . 
whole  of  gestation,  will  be  sufficiently  ex- 
pressed by  comparing  the  dimensions  of  these 
parts  in  their  two  extreme  states.  The  virgin 
cervix  measures  usually  at  the  base  7 — 8"'  in 
its  shorter,  and  11 — 12///  in  its  transverse  dia- 
meter, and  has  an  aperture  of  3 — 4///  wide. 

It  projects  into  the  vagina  to  the  extent  of 
4///  {fig.  425).  At  the  end  of  pregnancy, 
the  whole  vaginal  portion  of  the  cervix  would 
fill  a circle  of  \%"  diameter  ; the  orifice 
measures  transversely  10 — 1IW;  and  that 
part  which  formerly  projected  into  the  fornix 
of  the  vagina,  is  now  reduced  nearly  to  the 
level  of  the  vaginal  walls. 

During  these  changes,  it  is  often  observed, 
especially  in  a first  pregnancy,  that,  as  gesta- 
tion advances,  the  projection  of  the  cervix 


UTERUS— (Development).  647 


uteri  into  the  upper  part  of  the  vagina  be- 
comes gradually  less  and  less  distinctly  ascer- 
tainable by  the  finger.  The  latter  change  is 
commonly  termed  the  “shortening  of  the  cer- 
vix;” but  the  conditions  upon  which  it  de- 
pends, have  not  been  very  accurately  examined, 
and  they  are  certainly  not  at  all  clearly  or 
adequately  represented  by  the  figures  by 
which  the  description  of  this  process  is  usu- 
ally accompanied.  As  much  importance  is 
usually  attached,  in  works  on  forensic  and 
obstetric  medicine,  to  the  changes  in  question, 
it  will  be  necessary  here  to  examine  a little 
more  closely  the  process  by  which  this  appa- 
rent shortening  of  the  cervix  is  produced. 

It  is  commonly  said  that  no  material  altera- 
tion, in  the  length  of  the  cervix  uteri,  occurs 
before  the  fifth  month  of  gestation  ; that,  at 
the  sixth  or  seventh  month,  the  uterine  neck 
has  begun  to  shorten  ; at  the  eighth  month, 
it  is  nearly,  and  at  the  end  of  the  ninth  month, 
it  is  quite,  obliterated. 

But  while  it  is  true  that  a lessening  of  the 
projection  of  the  cervix  into  the  vagina  com- 
monly takes  place  in  pregnancy  (jig.  446.), 
I can  hardly  coincide  in  the  explanation  which 
is  usually  offered  of  this  circumstance,  namely, 
that  it  is  due  to  a gradual  drawing  up,  as  it 
were,  of  the  cervix,  by  which  its  walls  become 
added  to  those  of  the  body  of  the  uterus,  for 
the  purpose  of  increasing  the  capacity  of  the 
uterine  cavity ; and  that  in  this  way  the  ute- 
rine neck  is  gradually  shortened,  until  it  finally 
disappears.* 

The  accompanying  jig.  446.  exhibits  the 
condition  of  the  cervix  in  a woman  aged 
thirty-seven,  who,  having  previously  borne 
children,  died  of  phthisis  in  the  eighth  month 
of  pregnancy.  Here  it  will  be  perceived,  that, 
without  any  actual  diminution  of  the  length 
of  the  cervix,  which  measured  rather  more 
than  one  inch,  still  there  is  no  projection  of  it 
into  the  vagina  ; but  that  it  forms  a flat  roof 
to  that  canal  in  the  mode  which  is  usually 
described  and  explained  as  indicating  the  en- 
tire absorption  of  the  uterine  neck.  The  true 
explanation  of  this,  as  it  appears  to  me,  is, 
that  the  apparent  shortening  of  the  neck  is 
caused  not,  at  first,  by  any  diminution  of  its 
actual  length,  but  by  an  increase  of  its  breadth, 
or  its  extension  in  the  lateral  direction,  where- 
by the  projection  of  the  lips  into  the  vagina  is 
reduced  to  the  smallest  possible  amount.  The 
rest  of  the  process,  upon  which  the  shorten- 
ing of  the  cervix  depends,  may  be  explained 

* See  description  of  the  figures  in  Gooch : “ An 
account  of  some  of  the  most  important  diseases 
peculiar  to  woman,”  p.  212  ; and  Beck’s  Elements 
of  Medical  Jurisprudence,  oth  edit.  p.  128. 

Regarding  this  explanation,  which  had  been  given 
by  many  preceding  authors  (see  Mauriceau,  tom.  i. 
p.  97. ; Smellie,  vol.  i.  p.  183.  et  seq. ),  but  which 
Gooch  was,  I believe,  the  first  to  illustrate  by  dia- 
grams, it  appears  to  me  that  much  imagination  has 
been  exercised.  The  illustrations  usually  given  are 
evidently  diagrams  supplied  for  the  purpose  of 
aiding  the  description  of  the  process,  as  it  has 
been  supposed  to  occur,  from  examination  of  the 
part  by  the  finger  during  life,  but  they  give  a very 
imperfect  notion  of  the  actual  state  of  the  cervix 
in  pregnancy,  as  ascertained  by  dissection. 


by  the  variable  condition  of  the  internal  os 
uteri,  or  upper  orifice  of  the  cervix.  If  this 
remains  unyielding  until  the  time  of  labour, 


Fig.  446. 


Vertical  section  of  the  os  and  cervix  uteri  represented 
in  the  last  figure. 

v,  walls  of  vagina ; c,  of  cervix,  and  u , of  uterine 
body.  The  cervical  canal  is  nearly  filled  by  the 
expanded  palmae  plicatse.  Half  the  natural  size. 
(Ad  Nat.') 

then  the  finger,  on  being  placed  within  the 
cervix,  traverses  the  whole  length  of  the  canal 
before  it  reaches  any  part  of  the  child  ; and 
the  general  form  and  substance  of  the  cervix 
being  retained,  the  neck  is  said  to  be  unob- 
literated. Such  is  usually  the  state  of  parts 
after  repeated  pregnancies.  But  if  the  in- 
ternal or  upper  os  yields  readily,  as  it  usually 
does  in  the  more  advanced  stage  of  a first 
pregnancy,  then  the  head  of  the  child  gradu- 
ally settles  down  upon  the  lower  orifice,  press- 
ing aside  the  soft  and  yielding  wall  of  the 
cervix,  which  thus  forms  for  it  a shallow,  cup- 
like, or  funnel-shaped  recess,  that  may  be  so 
far  said  to  be  added  to  the  uterine  cavity  ; and 
the  finger,  on  passing  within  the  os  readily, 
touches  the  child,  without  having  to  traverse 
any  length  of  cervix. 

When,  therefore,  the  term,  shortening  of 
the  uterine  neck,  is  employed,  it  should  be 
understood  to  imply  that  change  which  takes 
place  from  the  hypertrophy  and  lateral  exten- 
sion of  the  vaginal  portion  of  the  cervix,  com- 
bined sometimes  with  a separation  of  the  cer- 
vical walls  from  each  other,  occasioned  by  the 
descent  of  the  head  of  the  child ; the  degree 
of  this  descent  being  regulated  by  the  amount 
of  yielding  of  the  internal  os  uteri.  But  it 
does  not  signify  any  alteration  in  the  anato- 
mical condition  of  the  cervix  and  body  of  the 
uterus,  which  in  every  case  retain  their  dis- 
tinctive characteristics  to  the  end  of  preg- 
nancy : while  the  dilatation  of  the  cervical 
canai  is  only  an  occasional  occurrence,  limited 
to  the  last  stage  of  pregnancy,  and  having 
nothing  to  do  with  that  apparent  shortening 
which  begins  after  the  fifth  month. 

Position  actual  and  relative.  — The  enlarge- 
ment which  the  uterus  undergoes  during  ges- 
tation, occasions  of  necessity  very  considerable 
alterations  in  its  actual  and  relative  position. 
On  the  occurrence  of  pregnancy,  the  organ,  at 
first  concealed  within  the  pelvis,  sinks,  by  its 
increased  weight,  lower  than  usual  within  that 
t t 4 
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cavity;  and,  pressing  upon  the  bladder  and 
rectum,  occasions  sometimes  an  irritable  con- 
dition of  these  parts.  But  usually  at  the  end 
of  the  third  month,  the  fundus  may  be  felt 
emerging  from  the  pelvic  cavity  ; and  in  the 
course  of  the  fourth  month,  it  is  always  easily 
distinguishable  in  the  lower  part  of  the  hypo- 
gastric region,  having  then  risen  to  the  height 
of  about  three  fingers -breadth  above  the  pelvic 
brim.  In  the  fifth  month,  the  hypogastric 
region  is  completely  filled  ; the  abdomen  then 
acquiring  a considerable  rotundity  in  this  situ- 
ation. By  the  termination  of  the  sixth  month, 
the  umbilical  region  also  is  filled,  and  the 
fundus  uteri  may  be  felt  on  a level  with,  or  a 
little  above,  the  navel.  In  the  course  of  the 
remaining  three  months,  the  uterus  rises  gra- 
dually, until  its  fundus  reaches  the  level  of  the 
ensiform  cartilage.  And  this  is  very  nearly 
the  limit  of  its  ascent,  though  it  occasionally, 
and  chiefly  in  first  pregnancies,  rises  slightly 
above  .that  point.  In  women  who  have  a 
roomy  pelvis,  and  in  those  cases  where  the 
natural  form  of  the  uterus  is  not  altered  by 
over-distension  nor  malposition  of  the  foetus, 
there  usually  takes  place,  a few  days  or  shortly 
before  labour,  a certain  descent  of  the  uterus, 
which  has  the  effect  of  partially  emptying  the 


epigastric  region,  and  relieving  it  from  the 
pressure  which  it  had  sustained,  especially 
during  the  last  month. 

The  direction  which  the  uterus  takes  in 
rising  from  the  pelvis  into  the  abdominal  ca- 
vity, is  determined  by  various  circumstances; 
and  it  is  interesting  to  observe  in  what  wTay 
the  addition  of  so  large  a body  as  the  fully 
developed  uterus  to  the  already  occupied  ab- 
domen, is  provided  for,  without  any  of  the 
viscera  suffering  injurious  pressure,  and  with- 
out that  impediment  to  the  circulating  and 
respiratory  systems,  which,  in  the  absence  of 
such  a provision,  must  inevitably  take  place. 

The  oblique  direction  of  the  uterus,  up- 
wards and  forwards,  is  determined,  firstly,  by 
the  corresponding  obliquity  of  the  pelvis,  the 
plane  of  whose  brim  forms  with  the  horizon 
an  angle  of  60°.  But  as  the  fundus  gradually, 
after  three  months,  emerges  from  the  pelvic 
cavity,  the  oblique  direction  of  the  uterus  is 
maintained  by  the  symphysis  pubis  ii*  front, 
and  the  sacral  promontory  behind.  Between 
these,  the  superior  portion  of  the  uterus  con- 
tinues to  ascend,  supported  next  by  the  abdo- 
minal walls  anteriorly,  and  the  spine  poste- 
riorly. The  intestines,  being  bound  down  by 
the  mesentery,  cannot  be  displaced,  and  will 


Fig.  447. 


Position  of  the  uterus  at  the  end  of  pregnancy.  ( After  Maygrier. ) 
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therefore  occupy  a position  midway  between 
the  spinal  column  and  the  posterior  uterine 
wall.  The  pressure  of  the  sacral  promontory, 
and  of  the  lumbar  vertebrae,  will  still  give  to 
the  uterus  a forward  tendency,  which,  on  the 
other  hand,  will  be  prevented  from  becoming 
excessive  by  the  elasticity  of  the  front  walls 
of  the  abdomen.  If  these  have  not  been  pre- 
viously much  distended,  the  fundus  glides 
upwards,  and  ultimately  fills  the  epigastric 
hollow  ; but  if  the  abdominal  walls  have  been 
much  relaxed,  as  by  frequent  child-bearing,  or 
if  the  pelvis  is  much  deformed,  the  fundus 
uteri  is  usually  turned  directly  forwards,  or 
even  downwards. 

At  the  end  of  pregnancy,  the  whole  of  the 
fore  part  of  the  abdomen  is  occupied  by  the 
uterus ; on  either  side  lie  the  ascending  and 
descending  colon  ; the  transverse  arch,  to- 
gether with  the  omentum  and  stomach,  fill  the 
space  between  the  fundus  of  the  uterus  and 
the  diaphragm,  while  the  rest  of  the  abdomi- 
nal viscera  lie  laterally  and  posteriorly  to  its 
hinder  wall. 

Thus  it  results,  that  in  pregnancy,  and  espe- 
cially in  its  last  stages,  no  injurious  pressure 
is  exercised,  either  upon  the  great  vessels,  the 
aorta  and  vena  cava,  or  upon  the  intestines, 
liver,  or  stomach,  whilst  the  descent  of  the 
diaphragm,  and,  consequently,  the  act  of 
respiration,  is  not  materially  impeded,  and 
space  is  left  for  the  bladder  and  rectum  to 
perform  their  appropriate  acts. 

The  situation  and  direction  of  the  pregnant 
cervix,  are  necessarily  affected  by  the  increase 
of  the  principal  organ,  as  well  as  by  its  con- 
tents. So  long  as  the  weight  of  the  uterus 
causes  it  to  descend  lower  into  the  pelvic 
cavity,  as  in  the  second  and  third  months,  the 
cervix  is  more  readily  reached,  lying  in  the 
lower  part  of  the  hollow  of  the  sacrum ; but 
when  the  greater  part  of  the  uterus  lies,  as  it 
does  at  a more  advanced  period,  above  the 
pelvic  brim,  the  cervix  is  felt  with  greater 
difficulty,  being  more  withdrawn  from  the 
entrance  of  the  vagina.  If  the  lower  segment 
of  the  uterus  is  more  than  usually  spread  out, 
as  in  transverse  presentations,  or  in  the  case 
of  twins,  or  of  excessive  distension  by  liquor 
amnii,  then  the  cervix  and  os  are  drawn  up 
so  high  as  sometimes  to  be  quite  beyond 
the  reach  of  an  ordinary  finger  ; or,  if  the 
pelvis  is  very  narrow,  or  the  abdominal  walls 
so  lax  as  to  cause  the  falling  forward  of  the 
womb,  the  cervix  will  be  equally  beyond 
reach,  and  in  these  cases  no  part  of  the 
uterus  can  be  said  to  be  within  the  pelvic 
cavity.  On  the  other  hand,  where  the  pelvis 
is  unusually  roomy,  and  the  vagina  and  liga- 
ments are  lax,  the  cervix  may  lie  immediately 
upon  the  perineum,  or  even  project  beyond 
the  orifice  of  the  vulva.  In  most  cases  the 
cervix  lies  lowest  in  the  pelvis  at  the  earlier 
and  latter  periods  of  pregnancy,  and  highest 
about  and  after  the  time  of  quickening.  Its 
projection  into  the  vagina  is  not  always  in  the 
direction  of  the  median  line,  but  is  more  often 
inclined  to  the  left  side,  as  that  of  the  fundus 
is  towards  the  right.  This  obliquity  in  the 


position  of  the  uterus  may  be  caused  by  an 
unequal  length  of  the  ligaments,  or  more  com- 
monly by  the  projection  of  the  lumbar  verte- 
brae, which  naturally  gives  to  the  body  of  the 
organ  an  inclination  towards  one  or  other 
side. 

Alterations  in  the  special  coats  and  tissues. — 
The  Peritoneum  is  that  coat  which  suffers  the 
least  alteration  during  pregnancy,  yet  the 
changes  which  it  exhibits  are  not  inconsider- 
able. They  consist  chiefly  in  a simple  mul- 
tiplication of  the  component  elements  of  the 
tissue,  whereby  it  is  enabled  to  keep  pace 
with  the  enormous  rate  of  growth  of  the 
uterus,  so  as  still  to  invest  all  those  portions 
which  were  covered  by  peritoneum  in  the  un- 
impregnated state.  During  this  process  of 
growth,  the  membrane  does  not  become  at- 
tenuated, as  would  be  the  case  if  it  suffered 
mere  distension,  but  its  thickness  is  rather 
increased,  so  that  the  addition  of  new  matter 
must  be  in  the  aggregate  very  great. 

Dr.  W.  Hunter  imagined  that  this  invest- 
ment of  the  gravid  uterus  was  accomplished 
by  an  unfolding  of  the  layers  of  the  broad 
ligament,  for  he  asserts  that,  “ in  proportion 
as  the  circumference  of  the  uterus  grows 
larger,  the  broad  ligaments  grow  narrower, 
their  posterior  lamella  covering  the  posterior 
surface,  and  their  anterior  lamella  covering 
the  anterior  surface  of  the  uterus  itself.”  He 
arrived  at  this  conclusion  from  observing  the 
altered  relative  situation  of  the  appendages, 
and  their  appearance  of  clinging  to  the  sides 
of  the  uterus  in  advanced  stages  of  pregnancy. 
But  the  latter  circumstance  is  due  to  the  arch- 
ing of  the  fundus,  already  described,  which 
gives  to  the  appendages  a downward  direction  ; 
while  that  the  broad  ligament  does  not  dis- 
appear, as  Dr.  Hunter  asserts,  may  be  shown 
by  measuring  the  aim,  or  cutting  them  off, 
and  comparing  them  with  the  sanr.e  parts  in 
the  unimpregnated  state,  when  little  or  no 
difference  in  respect  of  dimensions  will  be 
found  between  them  in  the  two  conditions. 

Beneath  the  peritoneum  of  the  gravid  ute- 
rus is  always  found  a large  development  of 
strong  fibrous  tissue , arranged  in  irregular 
cords  and  bundles.  These  sub-peritoneal 
fibres  serve  to  strengthen  the  coats,  and  pro- 
bably greatly  contribute  to  prevent  rupture  of 
the  organ,  especially  during  labour. 

The  muscular  or  middle  coat. — The  tissues  of 
which  this  coat  is  composed,  together  with 
their  mode  of  arrangement  in  the  unimpreg- 
nated uterus,  have  been  already  fully  de- 
scribed. And  it  is  to  an  increase  of  these, 
but  especially  of  the  vascular  and  muscular 
elements,  that  the  enormous  growth  of  the 
uterus  during  pregnancy  is  chiefly  due.  This 
growth  consists  partly  in  a greater  develop- 
ment of  the  already  existing  structures,  and 
partly  in  new  formations. 

The  growth  of  the  contractile  fibre  cells  is 
here  of  especial  interest.  The  elements  of 
this  tissue  have  been  shown  to  consist,  from 
infancy  onwards,  of  fusiform  fibre  cells,  inter- 
mixed with  the  round,  oval,  and  elongated  nu- 
clei (J?g.  434.),  which  constitute  their  embryonic 
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* condition.  These,  up  to  the  time  of  impregna- 
tion, form  the  special  and  sole  elements  of 
the  muscular  tissue  ; yet  some  physiologists 
even  of  the  present  day  refuse  to  recognise 
in  these  a muscular  character,  although  it  is 
plain  that  the  uterus  so  constructed  has  a 
contractile  power.  The  occurrence  of  ab- 
ortion, sometimes  at  the  very  beginning  of 
pregnancy,  the  expulsion  of  polypi  and  dys- 
inenorrhoeal  membranes,  and  the  painful  con- 
tractions termed  uterine  colic,  prove  that  the 
unimpregnated  uterus  is  so  endowed.  This 
non-recognition  of  a muscular  character  in 
the  uterus  before  pregnancy  has  arisen  from 
the  minute  size  of  the  individual  fibres,  and 
from  the  difficulty  of  explaining  why  these 
should  grow  to  a given  point,  and  then  cease 
to  be  developed.  But  F.  M.  Kilian  has 
given  a happy  illustration  of  this  point,  de- 
rived from  the  observation  of  Kolliker,  that 
the  contractile  fibre  cells  which  are  found  in 
the  coats  of  the  smaller  blood-vessels,  pre- 
serve a relative  proportionate  size  to  those  of 
the  larger  ones,  wherein  they  are  more  fully 
developed.  $o  also  the  contractile  fibre  cells 
of  the  uterus  proceed  to  a certain  point  of 
development  in  the  unimpregnated  organ,  and 
there  stop.  And  in  this  respect  it  makes 
little  or  no  difference  whether  the  organ  exa- 
mined has  been  taken  from  an  infant  or  an 
adult. 

But  when  pregnancy  takes  place,  the  fibres 
proceed  to  a further  stage  of  development. 
Their  growth  is  now  so  considerable,  that  the 
contractile  fibre  cells,  instead  of  a length  of 
0*002— 0*003'",  and  width  of  0*002///,  in  the 
fifth  month,  present  a length  of  0*06— 0*12'", 
and  width  of  0*0025— 0*006'",  or  even  0*0 V", 
and  in  the  second  half  of  the  sixth  month,  a 
length  of  0*1 — 0*25'",  a width  of  0*004 — 
0*005''',  and  a thickness  of  0*002 — 0*0028'"; 
consequently  their  length  is  increased  from 
seven  to  eleven  times,  and  their  width  from 
twice  to  five  times.* 

But  in  addition  to  this  greater  development 
of  pre-existing  fibre  cells,  a new  formation  of 
muscular  fibre  also  takes  place.  This  is  ob- 
served, according  to  Kolliker,  chiefly  in  the 
inner  layers,  although  it  may  also  occur  in  the 
external  ones.  The  time  of  this  new  forma- 
tion is  chiefly  the  first  half  of  pregnancy,  the 
earlier  forms  of  the  fibre  cells  being  no  longer 
discernible  after  the  twenty-sixth  week. 
From  this  time  onwards,  the  muscular  coat 
contains  only  colossal  fibre  cells. 

According  to  my  observations,  the  indivi- 
dual fibre  cells  increase  gradually  in  breadth 
throughout  pregnancy,  but  their  length  is  so 
variable,  that  the  measurements  just  given 
can  only  be  regarded  as  examples.  The  length, 
indeed,  of  the  greater  number  of  fibre  cells 
after  the  third  month  cannot  be  determined 
with  exactitude.  A great  many  are  thrown 
into  numerous  folds  and  contortions.  Some 
exhibit  transverse  wrinkles,  and  the  majority, 
when  unbroken,  end  in  long  drawn  out  fila- 

* Kolliker,  Manual  of  Human  Histology,  Syd. 
Soc.  vol.  ii.  p.  259.;  and  Siebold  and  Kolliker’s 
Zeitschrift,  1848,  bd.  I.  p.  72. 


ments,  whose  terminations  become  inter- 
mingled with  the  adjacent  cells.  Fine  longi- 
tudinal markings  are  often  distinguishable, 
and  some  fibres  exhibit  an  elongated  nucleus! 
The  inferior  of  the  fibre  is  finely  granular, 
and  the  margins  show  often  a sinuous  outline. 


Fig.  448. 


Fibre  cells  of  gravid  uterus  fully  developed.  ( After 
Wagner.') 

The  fibrous  tissue  uniting  the  several 
layers  of  muscles  appears  also  to  increase 
considerably,  and  towards  the  end  of  preg- 
nancy to  exhibit  a distinct  fibrillation. 

These  muscular  and  fibrous  elements  of 
the  gravid  uterus  are  arranged  in  numerous 
thin  lamellae,  a good  view  of  which  may  be 
obtained  by  cutting  a thin  slice  perpendicu- 
larly out  of  the  walls  of  the  uterus  at  term. 


Fig , 449. 


Section  of  the  entire  walls  of  the  uterus  after  deli- 
very ; showing  the  arrangement  of  the  lamina  and 
the  divided  arteries  and  veins  lying  between  them. 
(Ad  Nat.)* 

By  gentle  traction,  the  laminae  may  be  drawn 
partly  asunder.  They  are  then  seen  to  be 

* In  order  to  obtain  a correct  representation  of 
the  course  of  the  laminae,  I have  here  pinned  out  the 
preparation  under  spirit,  and  afterwards  photo- 
graphed it  for  engraving,  of  the  natural  size.  By 
the  stretching,  the  breadth  of  the  preparation  is 
doubled,  and  the  laminae  are  separated  and  rendered 
more  distinct. 
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most  densely  and  closely  united  towards  the 
inner  and  outer  surfaces,  but  to  be  more  easily 
separable  in  the  centre  or  vascular  layer, 
where  the  laminae  are  connected  by  a looser 
fibrous  tissue,  and  are  everywhere  permeated 
by  numerous  large  and  small  venous  canals. 
These  laminae  are  superimposed  the  one  upon 
the  other,  in  layers  parallel  with  the  two  sur- 
faces of  the  uterine  walls,  but  neither  the 
laminae  themselves,  nor  the  fibres  composing 
them,  can  be  said  to  take  any  definite  course. 
Within  the  laminae  the  fibres  are  arranged  in 
flat  bundles,  which  cross  in  all  directions,  as 
in  the  unimpregnated  organ,  but  can  seldom 
be  traced  in  the  same  direction  for  any  con- 
siderable distance.  This  is  especially  the 
case  in  the  middle  or  vascular  layer.  In  the 
superficial  laminae,  the  tendency  of  the  fibres 
is  to  converge  towards  the  angles  to  which 
the  appendages  are  attached,  while  internally 
an  apparent  disposition  to  the  formation  of 
concentric  circles  around  the  orifices  of  the 
Fallopian  tubes  has  been  sometimes  observed 
upon  inverting  the  organ  after  labour.  But 
nothing  like  a continuous  arrangement  of 
muscular  fibres  in  the  form  of  circular  or 
longitudinal  bands  surrounding  or  investing 
the  organ,  can  anywhere  be  demonstrated  by 
the  aid  of  the  microscope. 

The  blood-vessels  of  the  uterus  undergo  a 
marked  increase  in  length,  and  especially  in 
breadth,  during  pregnancy.  The  arteries  pur- 
sue a remarkable  spiral  course  whilst  tra- 
versing the  uterine  walls.  The  veins  form 
flattened  channels  between  the  muscular  la- 
minae. The  enlargement  of  the  latter  is  ac- 
companied partly  by  a growth  of  the  muscular 
fibre  cells  already  existing  in  their  tunica 
media  before  pregnancy,  and  partly  by  a trans- 
formation of  their  inner  and  outer  coats. 
Kolliker  has  observed,  that  in  the  fifth  and 
sixth  month,  the  fibres  of  the  middle  coat  un- 
dergo an  enlargement  as  considerable  as  those 
of  the  uterine  walls,  so  that  between  these 
two  scarcely  any  difference  can  be  discerned. 
But  besides  these,  both  the  inner  coat,  from 
the  epithelium  outwards,  and  the  outer  coat, 
acquire  muscular  fibres,  which,  except  that 
they  take  a longitudinal  direction,  do  not 
otherwise  differ  from  those  of  the  middle 
coat.  This  structure  is  found  in  the  trunks 
of  the  uterine  veins  within  the  broad  ligament, 
in  the  internal  spermatics,  and  in  all  the  veins 
of  the  uterine  substances,  which  exceed  S'" 
in  diameter.  In  the  smaller  veins  the  muscu- 
lar layer  becomes  less  developed.  Still,  in 
those  of  in  diameter,  a longitudinal  layer 
of  muscular  fibre  next  the  epithelium  may  be 
found.  The  only  exceptions  consist  of  those 
veins  which,  in  the  placental  region,  penetrate 
the  inner  layers  of  the  uterus,  to  become  con- 
tinuous with  the  maternal  veins  of  the  pla- 
centa. These,  notwithstanding  their  great 
width,  instead  of  containing  three,  possess 
only  one  layer  of  muscular  fibre,  which,  toge- 
ther with  the  epithelium,  composes  the  entire 
coat  of  the  vein.* 

* Siebold  and  Kolliker’s  Zeitschrift,  loc.  cit.  p.  84. 


Do  the  nerves  of  the  uterus  enlarge  or  mul- 
tiply during  pregnancy? — This  question,  which 
once  excited  much  controversy,  has  lost  its 
chief  physiological  interest,  since  it  has  been 
determined  that  if  any  enlargement  of  the 
uterine  nerves  take  place  during  pregnancy, 
this  is  nearly  or  entirely  confined  to  the 
neurilemma,  or  fibrous  nerve  sheaths.  Upon 
this  point  all  observers  are  nearly  or  entirely 
agreed.  Dr.  Robert  Lee  states*,  that  whilst 
engaged  in  making  dissections  of  the  gravid 
uterus,  he  “ discovered  that  the  neurilemma 
was  the  constituent  tissue  of  the  ganglia  and 
nerves  which  chiefly  enlarged  during  preg- 
nancy.” Dr.  Hirschfeld  remarks,  “ this  in- 
crease of  volume  does  not  occur  in  the 
nervous  tubules,  but  in  the  neurilemma.”  M. 
Jobert  de  Lamballe  having  traced  the  nerves 
of  the  uterus  in  man  and  animals,  both 
in  the  unimpregnated  and  gravid  state,  says, 
that  he  “ never  observed  any  modification 
of  their  physical  condition.  They  appeared 
more  voluminous  in  consequence  of  an  in- 
filtration of  the  cellular  tissue  which  sur- 
rounds them,  but  they  had  not  undergone 
any  actual  enlargement.”  Dr.  Snow  Beck 
removed  the  neurilemma,  leaving  only  the 
bundles  of  nerve  fibres  or  nerve  tubules. 
On  comparing  the  nerves  of  the  gravid 
uterus  with  those  of  the  unimpregnated 
organ,  both  dissections  having  been  simi- 
larly conducted,  he  found  that  “ the  size 
of  the  nerves  in  both  dissections  is  essentially 
the  same  ; and  when  the  nerves  are  carefully 
compared,  no  doubt  is  left  that  the  nerves  of 
the  gravid  uterus  have  undergone  no  change 
in  size,  nor  any  change  in  position,  except 
that  consequent  upon  the  development  of  the 
organ.” 

But  the  neurilemma  consists  entirely  of 
fibrous  tissue,  such  as  is  common  to  most 
other  parts  of  the  body.  It  exhibits  no  struc- 
tures specially  nervous.  Its  offices,  in  rela- 
tion to  nerves  and  ganglia,  are  to  support, 
protect,  and  bind  together  the  nerve  tubules 
and  ganglionic  nerve  corpuscles. 

Now  the  real  point  of  interest  to  be  de- 
termined is,  whether  during  pregnancy  the 
innervation  of  the  uterus  is  increased  in  any 
degree  proportionate  to  the  augmented  supply 
of  blood  to  the  organ.  But  the  neurilemma 
has  never  been  regarded  as  either  a generator 

* The  Lancet,  No.  xvii.  vol.  ii.  1854,  p.  349. 
Upon  the  subject  of  the  nerves  of  the  gravid  uterus 
consult  also,  by  the  same  author,  “ The  Anatomy  of 
the  Nerves  of  the  Uterus,”  1841 ; “ On  the  Nervous 
Ganglia  of  the  Uterus,”  Philosophical  Transactions, 
1841,  Part  ii.  p.269.;  1842,  Part  ii.  p.  173.;  and 
1846,  Part  ii.  p.  211.;  “Memoirs  on  the  Ganglia 
and  Nerves  of  the  Uterus,”  1849 ; and  papers  in 
the  Lancet,  vol.  ii.  1854.  Also  the  following : — 
Dr.  Snow  Beck,  Philosophical  Transactions,  1846, 
Part  ii.  p.  213. ; and  Papers  in  the  Lancet,  vol.  ii. 
1856  ; Jobert  de  Lamballe,  “ Recherches  sur  la  dis- 
position des  Nerfs  de  1’ Uterus,”  Comptes  Rendus, 
1841,  p.  882. ; F.  M.  Kilian,  “ Die  Nerven  des  Ute- 
rus” ; Zeitschrift,  fur  Rat.  Med.,  Henle  und  Pfeufer, 
Bd.  X.  1851 ; M.  Hirschfeld,  “Note  sur  les  Nerfs  de 
P Uterus;”  Gazette  Medicale,  Oct.  1852,  No.  44.; 
C.  F.  J.  Boullard,  M.D.,  “ Quelques  mots  sur  1’ Ute- 
rus,” 1853. 
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or  conductor  of  nerve  force,  the  former  pro- 
perty belonging  exclusively  to  the  nerve 
centres,  and  the  latter  to  the  nerve  tubes  or 
nerve  fibres.  It  is  therefore  necessary  to  as- 
certain if  either  nerve  centres  or  nerve  fibres 
become  in  any  way  multiplied  or  enlarged 
during  the  process  of  utero-gestation. 

Regarding  a new  formation  of  nerve  centres, 
there  is  at  present  no  anatomical  proof  that 
any  fresh  ganglionic  corpuscles  are  formed 
during  pregnancy  within  the  ganglia  or 
plexuses  from  which  nerves  proceed  to  the 
uterine  tissues. 

Regarding  the  changes  which  take  place  in 
the  nerve  tubes  or  fibres  during  gestation, 
much  interesting  information  is  obtained  from 
the  researches  of  the  late  Dr.  Franz  M.  Kilian, 
who  devoted  a considerable  time  to  the  in- 
vestigation of  this  point.  Dr.  Kilian  dis- 
covered, that  in  the  unimpregnated  uterus  a 
successive  diminution  of  the  nerve  fibre, 
whether  in  bundles  or  isolated,  takes  place  as 
it  approaches  the  point  of  distribution.  If 
broad,  the  fibre,  after  a certain  portion  of  its 
course,  begins  to  lose  its  greater  breadth,  dis- 
tinct double  contour,  and  strongly  marked 
granular  contents,  and  then  continuing  as  a 
pale  fibre  of  intermediate  size  until  it  ap- 
proaches nearer  to  the  uterus,  it  ultimately 
assumes  an  embryonic  character  ; that  is, 
the  extremely  attenuated  pale-margined  fibre 
which  traverses  the  tissues  as  a slender  trans- 
parent band,  has  ceased  to  form  a cylinder 
filled  with  nerve  granules,  and  constitutes 
now  only  a pale  slender  stripe,  or  empty  non- 
medullated  sheath.  Within  this  empty  sheath 
there  still  occur,  at  distant  intervals,  little 
collections  of  granular  fatty  contents. 

Now,  in  the  early  periods  of  pregnancy 
these  embryonal  forms  are  observed  to  be- 
come gradually  more  distinct  between  the 
muscular  fibres,  and  at  a later  period  many 
of  the  fine  tubes  become  filled  with  medulla, 
which  was  wanting  in  the  unimpregnated  con- 
dition ; the  little  collections  of  granular  fatty 
contents  just  mentioned  constituting  the 
commencement  of  the  nerve  cylinders.  For 
it  is  by  the  confluence  of  these  isolated  drops 
within  the  sheath  that  the  medullated  cylinder 
is  formed,  so  that  medullated  fibres  not  only 
proceed  as  far  as  the  uterus,  but  also  become 
developed  with  continually  increasing  dis- 
tinctness during  pregnancy  between  the  mus- 
cular fibres. 

These  observations  correspond  exactly  with 
changes  which  Kilian  observed  to  take  place 
also  in  young  animals,  when  the  nerve  fibres 
in  the  neighbourhood  of  the  uterus  are  all  in 
the  embryonic  condition,  but  become  gradually 
medullated  up  to  a certain  point,  in  propor- 
tion as  the  development  of  the  animal  pro- 
ceeds, so  that  the  nerves  may  be  said  to  grow 
forward  in  the  direction  of  the  uterus. 

It  should  be  understood,  however,  that  in 
all  these  cases,  the  dimension  of  the  nerve 
fibre  never  exceeds  that  of  the  branch  whence 
it  is  derived,  but  that,  on  the  contrary,  a law 
of  gradual  diminution  of  the  nerve  is  found 
to  obtain  in  all  cases,  although  the  changes 


now  described  cause  the  rate  of  this  to  be 
different  in  the  unimpregnated  and  gravid 
uterus  respectively. 

Kilian  had  no  opportunity  of  examining  the 
condition  of  the  nerves  in  the  human  uterus 
at  different  periods  of  pregnancy,  but  he  doubts 
not  that  the  alterations  are  analogous  to  those 
which  he  found  in  animals. 

The  lining  membrane  of  the  uterus.  Develop- 
ment of  the  decidua. — The  last,  and  at  the 
same  time  the  most  interesting,  transforma- 
tion of  the  uterine  tissues  remains  to  be  de- 
scribed. It  is  that  which  takes  place  in  the 
lining  membrane,  and  which  has  for  its  object 
the  formation  of  an  immediate  covering  and 
protection  to  the  ovum.  By  the  aid  of  this 
membrane,  the  fertilised  ovum,  on  arriving 
loose  in  the  uterine  cavity,  is  re-attached  to 
the  parent  body,  and  is  enabled  to  receive 
from  it  the  supplies  necessary  for  nutrition 
and  growth. 

But  before  the  ovum  enters  the  cavity  of 
the  uterus,  the  lining  membrane  of  the  latter 
swells  and  becomes  softer  and  at  the  same 
time  more  vascular.*  This  augmentation  in 
bulk  of  the  uterine  inner  coat  takes  place  in 
almost  all  cases  when  an  ovum  has  been  fer- 
tilised. That  it  does  not  depend  upon  the 
presence  of  the  ovum  in  the  uterus,  is  proved 
by  the  fact,  that  in  cases  of  extra-uterine  ges- 
tation, with  rare  exceptions,  a development  of 
decidua  occurs  within  the  uterus,  forming 
there,  in  some  cases,  a more  profuse  growth 
even,  relatively  to  the  size  of  the  uterus,  than 
takes  place  in  ordinar}7  gestation. 

The  phenomena  which  ensue  immediately 

* In  a paper  on  the  Structure  of  the  Placenta, 
by  John  Hunter,  published  in  1786  (Animal  Eco- 
nomy), the  decidua  is  described  as  composed  of 
coagulable  lyrnph.  In  another  paper,  1794,  on  “the 
case  of  a young  woman  who  poisoned  herself  in  the 
first  month  of  pregnane}7,”  the  pulpy  substance 
lining  the  uterus,  into  which  the  blood-vessels  of 
the  uterus  passed,  and  upon  which  they  x’amified, 
is  stated  to  have  consisted  evidently  of  blood  coagu- 
lated. The  statements  and  descriptions  in  these  two 
papers  constitute  the  basis  of  the  Hunterian  hypo- 
thesis regarding  the  source  of  the  decidua.  But 
Dr.  William  Hunter  had,  even  at  that  early  period, 
a clearer  perception  of  what  the  decidua  really  was, 
for  in  his  posthumous  work  entitled  “ An  Anato  • 
mical  Description  of  the  Human  Gravid  Uterus,” 
edited  by  Dr.  M.  Baillie  in  1794,  the  decidua  is  de- 
scribed in  the  following  phrases:  — “This  mem- 
brane is  an  efflorescence  of  the  internal  coat  of  the 
uterus  itself.”  . . . “ It  may  be  said  to  be  the  internal 
membrane  of  the  uterus.”  . . . “ It  is  really  the  inter- 
nal lamella  of  the  uterus.”  That  the  decidua  con- 
stitutes simply  a higher  stage  of  development  of 
the  lining  membrane  of  the  unimpregnated  uterus, 
in  the  same  way  that  the  muscular  coat  of  the  gra- 
vid organ  is  only  a more  advanced  condition  of  the 
same  coat  before  impregnation,  is  now  proved  be- 
yond question.  Upon  this  subject  consult,  in  addi- 
tion to  the  works  quoted  at  p.  636.,  Sharpey,  in 
“Muller’s  Physiology,  by  Baly,”  1837,  p.  1574.; 
Escliricht,  “ De  Organis  quae  Bespirationi  et  Nutn- 
tioni  Foetus  Mammalium  inserviunt,”  1837 ; F.  M. 
Kilian,  “ Die  Structur  des  Uterus  bei  Tliieren,”  in 
Ilenle  and  Pfeufer’s  Zeitschrift,  bd.  ix. ; Schroeder 
van  der  Kolk,  “ Waarnemingen  over  Het  Maaksel 
van  de  Menschelijke  Placenta;”  and  Coste,  “ His- 
toire  Generale  et  Particultere  du  Developpement 
des  Corps  Organises.” 
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upon  the  arrival  of  the  ovum  within  the  ute- 
rine cavity  are,  in  the  human  subject,  as  yet 
unknown.  Direct  observation  of  the  earliest 
stages  are  still  wanting,  and,  unfortunately,  the 
difference  between  these  first  steps  in  the 
mammalia  (except  Quadrumana)  and  man  is 
so  considerable,  that  only  a limited  aid  can  he 
derived  from  comparative  observation.  The 
ovum,  when  first  found  in  the  human  uterus, 
is  lodged  in  a small  closed  cavity,  forming  a 
continuous  structure  with  the  decidua  which 
lines  the  rest  of  the  uterine  walls.  In  this 
little  chamber,  which  may  be  formed  at  any 
part,  but  is  most  frequently  seen  near  one  or 
other  of  the  tubal  orifices,  the  little  spherical 
ovum  lies  loose  and  unattached.  In  various 
examples  which  have  been  preserved  and 
figured  by  different  authors  of  the  decidua  at 
this  stage,  the  size  of  this  chamber  varies  from 
that  of  a pea  to  a hazel  nut,  and  this  size  it 
acquires  in  the  second  week. 

The  walls  of  the  cavity  containing  the 
ovum,  and  those  forming  the  lining  membrane 
of  the  uterus,  are  nearly  alike  in  appearance 
and  texture.  They  both  consist  of  decidua, 
the  former  constituting  the  decidua  reflexa , 
the  latter  the  decidua  vera  of  Dr.  W.  Hunter. 
For  greater  distinctness,  those  names  are 
sometimes  exchanged  for  decidua  chorii  or 
ovuli,  and  decidua  uteri.  The  latter,  accord- 
ing to  a suggestion  of  Dr.  M.  Baillie,  is  also 
occasionally  termed  'parietal  decidua. 

At  this  time  all  the  uterine  tissues  have 
begun  to  expand  and  grow,  and  the  uterine 
cavity,  the  walls  of  which  were  previously 
nearly  in  contact,  to  enlarge  after  the  manner 
which  in  pathology  constitutes  eccentric  hy- 
pertrophy. But,  according  to  the  foregoing 
description,  this  cavity  now  no  longer  forms 
one,  but  two  compartments,  the  one  partly 
inclosed  within  the  other. 

Of  these  two  chambers,  the  newly  formed 
and  smaller  one  contains  and  supports  the 
ovum,  and  subsequently  the  foetus.  It  may 
therefore  be  termed  the  foetal  chamber  ; the 
other  constitutes  the  original  cavity  of  the 
uterus,  and  may  be  distinguished  as  the  ute- 
rine chamber  ; according  to  the  views  of 
Breschet,  it  is  the  hydroperionic  cavity.  As 
the  foetal  chamber  enlarges,  and  the  decidua 
reflexa  becomes  more  expanded  in  consequence 
of  the  growth  of  the  contained  ovum,  it  gra- 
dually encroaches  upon  and  finally  obliterates 
the  uterine  chamber,  which  can  no  longer  be 
distinguished  as  a separate  cavity  after  the  fifth 
or  sixth  month  of  gestation. 

It  will  be  necessary  to  examine  separately 
the  general  characters  of  these  two  decidual 
coats.  That  which  lines  the  uterine  cavity 
may  be  first  noticed.  The  parietal  decidua, 
at  the  very  earliest  period  of  pregnancy  in 
which  it  can  be  examined,  forms  a soft  and 
spongy  layer,  1 — 2///in  thickness.  That  surface 
which  looks  towards  the  uterine  cavity  is  ele- 
vated into  numerous  projections,  which  may 
be  roughly  compared  to  the  cerebral  convolu- 
tions, though  relatively  much  flatter  and  less 
regular  than  these ; between  them  are  nume- 
rous little  furrows  or  channels.  The  whole 


surface,  both  in  the  sulci  and  elevations,  is 
covered  by  numerous  minute  perforations, 
corresponding  with  those  formerly  described 
as  the  orifices  of  the  uterine  glands  in  the 
unimpregnated  uterus.  But  these  orifices, 
from  being  enlarged,  may  now  be  easily  dis- 
tinguished by  the  unaided  eye.  They  give  to 
the  surface  a fine  cribriform  aspect.  All  these 
characters  are  more  or  less  observable  also 
in  the  decidua  lining  the  uterus,  in  cases  of 
extra-uterine  (tubal)  gestation.  Along  the 
marginal  lines  formed  by  the  angles  of  the 
cavity',  where  the  decidua  is  always  thinnest, 
these  apertures  are  large  and  expanded,  but 
in  the  elevated  spots  they  are  often  closed, 
apparently  from  lateral  pressure,  occasioned 
by  the  rapid  growth  of  structure. 

When  early  abortion  takes  place,  the  whole 
lining  of  the  uterus,  including  the  decidua 
reflexa,  is  often  thrown  off  entire,  forming  a 


Fig.  450. 


The  entire  decidua  or  lining  membrane  of  the  uterus 
cast  off  in  abortion.  ( After  W.  Hunter.) 

A portion  of  the  specimen  has  been  cut  away  to 
show  the  interior,  which  had  formed  the  uterine 
cavity.  The  slight  elevations  upon  this  surface  are 
veiy  characteristic  of  the  decidua  in  this  condition. 
The  outer  surface  is  rough  and  flocculent.  The 
foetal  chamber  is  in  process  of  formation  in  the 
upper  part  of  this  specimen,  near  one  of  the  tubal 
orifices.  The  ovum  having  at  this  time  no  adhesion 
to  the  walls  of  the  chamber,  has  dropped  out  of  it. 
Bristles  are  introduced  at  the  orifices  corresponding 
with  the  Fallopian  tubes,  and  pass  out  at  the 
internal  os  uteri,  the  cervix  not  contributing  to 
form  the  decidua. 

cast  of  the  uterine  cavity.  If  this  occurs  in 
the  first  fortnight  of  gestation,  the  mass  re- 
tains the  triangular  form  of  the  uterus.  In 
each  of  the  three  angles  is  generally  found  an 
aperture  corresponding  with  the  points  at 
which  the  membrane  had  been  torn  off  from 
its  continuity  with  the  lining  of  the  Fallopian 
tubes  and  cervix  uteri. 

The  outer,  or  dorsal  surface  of  the  sub- 
stance expelled,  is  always  rugged.  It  exhibits 
numerous  little  papillary  or  club-shaped  ele- 


654-  UTERUS  AND  ITS  APPENDAGES. 


vations,  and  between  these  much  smaller  cup- 
like or  conical  depressions,  which  are  seen  by 
transmitted  light  to  lead,  where  the  membrane 
is  thinnest,  directly  into  the  apertures  ob- 
servable on  the  inner  surface.  At  the  thin- 
nest points  of  all,  these  apertures  are  so  wide, 
and  the  cup-like  depressions  so  shallow,  that 
the  part  has  the  appearance  of  a net,  the 
meshes  of  which  still  consist  of  the  enlarged 
orifices  of  the  utricular  glands.  Hence  the 
epithet  “ lace-like,”  often  applied  to  the  de- 
cidua in  this  condition. 

The  roughness  of  the  dorsal  surface  of  this, 
the  parietal  decidua,  is  occasioned  by  the 
membrane  having  been  torn  away  from  its 
connexion  with  the  muscular  coat  of  the 
uterus,  in  the  act  of  abortion.  The  club-like 
projections  are  apparently  the  bases  or  blind 
ends  of  the  hypertrophied  utricular  glands 
torn  out  entire  from  the  substance  in  which 
they  were  previously  embedded.  When  laid 
open,  they  are  found  to  contain  a small  cavity. 
The  cup-like  depressions  are  the  halves,  or 
portions  of  similar,  perhaps  smaller  glands, 
torn  across,  so  as  to  leave  other  portions  still 
attached  to  the  uterus.  The  meshes  are 
simply  the  orifices  of  such  glands  and  of  the 
channels  leading  to  them. 

At  this  and  subsequent  stages  there  may 
be  often  seen  lying  within  and  among  these 
orifices,  fine,  thread-like  ramified  filaments, 
which  some  physiologists  suppose  to  be  utri- 
cular glands,  or  their  epithelial  lining,  now 
becoming  loosened  out  and  falling  away,  — a 
view  in  which  my  own  observations  do  not 
enable  me  to  coincide.  See  j%.  451. 


Fig.  451. 


External  surface  of  the  decidua  vera,  from  an  ovum 
of  about  two  months ; showing  the  oblique  channels 
in  its  substance.  ( After  Schrceder  van  der  Kolk.') 
a a a,  filaments  supposed  to  be  the  loosened  utricu- 
lar glands  (?) 

As  pregnancy  advances  to  the  third  and 
fourth  months,  the  uterine  chamber  expands, 
the  decidua  which  lines  it  increases  in  thick- 
ness in  parts  to  3— -4//',  and  becomes  at  the 
same  time  more  spongy,  so  that  upon  section 
it  appears  to  be  composed  of  flattened  spaces 
or  cells,  communicating  together  by  wide 
valvular  orifices.  These  are  best  seen  by- 
examining  under  water  the  rough  surface 
of  an  aborted  ovum  at  that  period,  or  the 
corresponding  portion  of  the  uterus  from 
which  it  had  been  torn  off.  {Fig.  452.) 
These  cells,  or  areolar  spaces,  continue  to  be 


seen,  more  or  less  distinctly,  in  the  decidua 
throughout  pregnancy,  but  are  most  conspi- 
cuous near  the  margins  of  the  placenta. 


Fig.  452. 


Surface  of  the  decidua  Vera  more  advanced.  ( After 
Schrceder  van  der  Kolk.) 

It  is  here  represented  as  still  attached  to  the  walls 
of  the  uterus  after  the  chorion,  together  with  a layer 
of  the  decidua,  have  been  peeled  off  from  it.  From 
a uterus  at  the  sixth  month  of  pregnancjq  just 
beyond  the  margin  of  the  placenta.  The  orifices 
and  canals  are  much  wider  than  in  the  first  figure. 

They  are  still  divisions  of  the  same  ramified 
canals,  or  uterine  glands,  which  have  been 
described  as  found  everywhere  in  the  lining 
membrane  of  the  uterus  before  impregnation, 
fig.  438.,  but  now  become  so  dilated  and  tor- 
tuous as  scarcely  to  be  recognisable  as  the 
same  structures.* 

In  the  latter  months  of  pregnancy,  the 
parietal  decidua  becomes  thinner,  and  loses 
much  of  its  spongy  character,  except  imme- 
diately around  the  placenta,  where  this  is 
still  most  distinct.  It  ultimately  becomes 
blended  with  the  outer  surface  of  the  foetal 
membranes,  and  is  partly  thrown  off  with  them 
in  the  act  of  birth,  while  a part  remains,  form- 
ing a honeycomb  layer,  attached  to  the  uterine 
muscular  coat. 

If  next  the  growth  of  the  decidua  reflexa , 
or  decidua  ovuli , be  traced,  this  will  be  found 
to  undergo  a development  corresponding  with 
that  of  the  ovum,  which  it  encloses  and  pro- 
tects. The  little  chamber  containing  the 
ovum,  which,  as  already  stated,  usually  occu- 
pies a situation  near  one  of  the  upper  uterine 
angles  (yJg.450.),  although  it  may  also  be  found 
near  the  lower  orifice  ( Hunter,  “ Gravid 
Uterus,”  pi.  34 .yfig.  4.),  or  elsewhere,  appears 
at  first  like  a small  superadded  cavity  upon  the 
outside  of  the  larger  one,  or  that  formed  by  the 
parietal  decidua.  But  as  the  development  pro- 
ceeds, the  foetal  protrudes  gradually  into  the 
uterine  chamber,  in  the  form  of  an  incomplete 
sphere,  whose  upper  pole  rises  free  into  the 

* The  four  figures  450,  451,  452,  and  453.,  show- 
ing the  decidua  or  lining  membrane  of  the  uterus  in 
different  stages  of  development  during  pregnancy, 
should  be  compared  with  figs.  438,  439.  and  443., 
which  exhibit  the  same  structure  in  different  con- 
ditions of  the  unimpregnated  state.  These  struc- 
tures form  a developmental  series,  the  individual 
stages  of  which  are  often  dislocated  from  their  true 
and  natural  sequence  by  the  employment  of  terms 
calculated  to  give  an  impression  that  the  parts 
spoken  of  are  different  in  structure  and  composition. 
“ Mucous  or  lining  membrane  of  the  uterus,” 
“ Lymph,”  and  “ Decidua,”  when  so  employed, 
should  be  read  as  convertible  terms  representing  the 
same  part  in  different  stages  of  development. 
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uterine  cavity,  but  the  lower  forms  an  attached 
base  of  greater  or  less  breadth,  which  is  conti- 
nuous in  its  entire  circumference  with  the 
parietal  decidua.  The  two  chambers  are 
totally  distinct,  and  have  no  communication 
with  each  other.  In  aborted  specimens,  an 
aperture  may  be  sometimes  seen  in  the  base 
or  outer  surface  of  the  foetal  chamber,  or  that 
part  which  has  been  torn  away  from  the  ute- 
rine substance.  In  a very  early  specimen  in 
my  possession,  and  also  in  another  which  I 
have  examined,  one  or  more  points  are  dis- 
tinguishable also  upon  the  upper  or  northern 


pole  of  the  little  spherical  chamber,  which 
have  the  appearance  of  apertures  recently 
closed.  Coste,  in  his  beautiful  series  of  illus- 
trations*, directs  attention,  in  several  figures, 
to  a similar  spot  in  the  same  situation,  having 
the  appearance  of  a recently  closed  aperture, 
or  umbilicus.  These  traces  of  openings  in 
both  the  upper  and  lower  poles  of  the  sphere, 
are  of  consequence,  in  reference  to  the  expla- 
nation which  will  be  presently  offered  of  the 
mode  of  formation  of  the  decidua  reflexa  and 
foetal  chamber. 

The  outer  surface  of  this  chamber  is  nearly 


Fig.  453. 


Uterus  in  the  first  month  of  gestation ; showing  the  formation  of  the  foetal  chamber  by  the  decidua  reflexa , 
more  advanced  than  in  fig.  450.  ( After  Coste.') 

u,  uterine  walls  laminated  and  traversed  by  numerous  vessels;  dv,  decidua  vera  or  developed  lining 
membrane  of  the  uterus,  the  uterine  glands  or  canals  being  much  enlarged ; d r,  decidua  reflexa,  in  which 
lies  o,  the  ovum,  at  this  stage  often  still  unattached ; c,  corpus  luteum. 

smooth.  Upon  it,  however,  are  seen  the  bilicus,  but  become  more  distinct  towards  the 
orifices  of  numerous  uterine  glands.  These  * Histoire  Generate  et  Particulibre  du Developpe- 
are  usually  wanting  near  the  centre,  or  um-  ment  des  Corps  Organises. 
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circumference,  and  are  very  numerous,  large, 
and  close  set,  in  the  decidual  fold  at  the  base, 
all  round  the  line  of  apparent  reflexion. 

Numerous  flat  vessels,  obviously  veins, 
terminating  in  minute  subdivisions,  are  seen 
ramifying  over  the  whole  surface,  but  be- 
coming very  scanty,  or  ceasing  near  the  cen- 
tral point.  They  are  continuations  of  similar 
vessels,  which  are  still  more  conspicuous 
upon  the  parietal  decidua.  The  capillaries 
in  which  these  vessels  terminate  are  exceed- 
ingly numerous,  and  may  be  sometimes  seen 
deeply  injected  with  blood.  This  is  rendered 
the  more  conspicuous  when  the  congestion 
is  unequal,  so  as  to  form  patches  of  a bright 
pink,  alternating  with  other  portions  of  a pale 
flesh  colour. 

The  internal  surface  of  the  foetal  chamber, 
after  the  ovum  has  fallen  out,  or  has  been  re- 
moved, presents  a slightly  uneven  appearance, 
occasioned  by  numerous  very  shallow  pits  or 
depressions,  occurring  in  close-set  groups,  and 
resembling,  upon  a small  scale,  the  areolae 
upon  the  inner  surface  of  the  heart. 

When  the  body  of  the  embryo  begins  to 
acquire  length,  the  entire  ovum  exchanges 
the  spherical  for  the  slightly  oval  form,  and  to 
this  the  foetal  chamber  also  becomes  adapted. 
Such  is  found  to  be  the  form  of  the  foetal 
chamber,  sometimes  in  the  latter  half  of  the 
first,  but  generally  during  the  second  month, 
and  from  this  period  onwards  the  ovate  figure 
prevails. 

In  the  latter  part  of  the  first  month,  or  at 
latest  in  the  beginning  of  the  second,  the  ovum, 
previously  lying  loose  in  the  foetal  chamber, 
begins  to  be  attached  to  the  walls  which  sur- 
round it.  This  attachment  is  effected  by  the 
extremities  of  the  villi,  which  from  the  first 
equally  surround  the  chorion,  everywhere  be- 
coming attached  to  the  little  pits  and  anfrac- 
tuosities  upon  the  inner  surface  of  the  foetal 
chamber  just  described.  In  this  way  the  em- 
bryo, surrounded  by  its  amnion  and  chorion, 
becomes  securely  anchored  in  the  midst  of  its 
little  chamber,  through  the  instrumentality  of 
the  villi,  which,  spreading  in  all  directions, 
may  be  compared  to  the  rays  of  the  geometric 
spider’s  web. 

Thus  to  receive,  to  protect,  and  support 
the  ovum,  and  to  prevent  its  escape  from  the 
uterus,  appears  to  be  the  first  object  of  the 
formation  by  the  reflected  decidua  of  a sepa- 
rate foetal  chamber  (fig.  453.). 

Ultimately,  as  the  ovum  grows,  the  base  of 
its  chamber  expands,  and  here  takes  place  a 
more  dense  and  rapid  growth  of  decidua. 
This  is  the  part  commonly  termed  the  decidua 
serotina.  Here  the  chorion  villi,  which  now 
form  large  ramified  groups,  attach  themselves, 
and  from  the  margins  of  the  collections  of 
sulci  just  described,  into  which  the  villi  pene- 
trate, and  which  are  now  much  extended, 
there  proceed  offsets  or  dissepiments  of  de- 
cidual structure.  These  dip  down  between 
the  groups  of  villi  sometimes  as  far  as  the 
surface  of  the  chorion,  and  divide  that 
which  was  formerly  one  continuous  collec- 
tion of  ramified  chorion  fringes,  into  the 


separate  lobes  which  characterise  the  mature 
placenta. 

One  or  two  points  remain  to  be  more  ex- 
plicitly stated.  It  may  be  asked,  how  does 
the  ovum  gain  the  interior  of  the  foetal  cham- 
ber, or,  in  other  words,  how  is  the  decidua 
reflexa  formed  around  it?  In  reply  to  this, 
little  beyond  conjecture  can  be  offered.  Of 
the  numerous  explanations  which  have  been 
attempted,  few  are  found  to  meet  all  the  pe- 
culiarities of  the  case.  It  is  most  probable 
that  either  the  ovum  becomes  embedded  in 
some  of  those  folds  of  decidua  which  are 
found  in  it  at  an  early  period  of  pregnancy, 
and  so  the  decidua  becomes  built  up  around 
it,  as  Sharpey  and  Coste  suppose.  Or,  as  it 
appears  to  me  more  likely,  the  ovum,  on  first 
reaching  the  uterine  cavity,  drops  into  one  of 
the  orifices  leading  to  the  utricular  follicles, 
and  in  growing  there  draws  around  it  the 
already  formed,  but  soft  and  spongy  decidua 
constituting  the  walls  of  the  cavity.  The 
chief  support  for  such  a conjecture,  beyond 
its  apparent  probability,  is  the  fact  ascertained 
by  Bischoff^  who,  in  one  case  in  the  guinea- 
pig,  found  the  ovum  in  precisely  this  situation 
at  the  bottom  of  a uterine  follicle.* 

The  entrance  of  the  ovum  into  the  decidua 
being  supposed,  the  rest  of  the  growth  of  the 
reflexa  is  easily  followed.  The  ovum  now,  in 
enlarging,  raises  the  walls  of  the  chamber,  in 
which  it  lies,  just  as  the  skin  becomes  raised 
by  the  accumulating  contents  of  a subcuta- 
neous abscess.  The  process  is  probably  in 
part  purely  mechanical,  and  in  part  in  the 
nature  of  an  excentric  hypertrophic  growth  ; 
for  the  actual  substance  of  the  chamber  is 
much  increased  beyond  the  material  of  which 
it  was  at  first  composed.  That  some  of  this 
is  borrowed  from  the  parietal  decidua,  is  very 
probable  from  the  number  of  orifices  of  utri- 
cular glands  seen  upon  its  surface,  which 
serve  to  show  that  the  decidua  reflexa  is  so 
far  formed  out  of  pre-existing  structures  ; but 
much  is  also  due  to  the  further  development 
of  the  elemental  decidual  tissues ; and  to  the 
growth  of  these,  the  large  vascular  supply, 
which  the  reflexa  at  first  receives,  doubtless 
contributes.  The  little  point,  or  umbilicus, 
observed  sometimes  at  the  upper  pole  of  the 
foetal  chamber,  may  mark  the  spot  at  which, 
upon  either  of  the  foregoing  hypotheses,  the 
ovum  first  entered  the  decidua. 

Another  question  which  has  never  been 
satisfactorily  determined,  relates  to  the  ulti- 
mate fate  of  the  decidua  reflexa.  Dr.  Hunter, 
from  observing  that,  at  the  time  of  birth,  only 
one  layer  of  decidua  can  be  found  upon  the 
secunclines,  supposed  that,  after  a certain  pe- 
riod of  pregnancy,  the  decidua  vera  and  re- 
flexa, having  come  into  contact,  united  to 
form  one  membrane.  Doubting  this  explana- 
tion, I have  made  many  observations,  with  a 
view  to  settle  this  point ; and  from  these  I 

* While  these  sheets  are  passing  the  press,  I have 
received  the  last  part  of  Otto  Funke’s  “ Lehrbuch 
der  Physiologie,”  1857,  in  which  the  same  sugges- 
tion is  offered,  exemplified  by  the  same  case,  which, 
indeed,  is  the  only  one  yet  known. 
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am  satisfied  that  no  such  union  takes  place ; 
but  that,  when  the  decidua  reflexa  has  ful- 
filled the  offices  already  assigned  to  it,  and 
has  ceased  to  be  vascular,  so  that  no  further 
addition  of  material  to  it  can  take  place,  it 
becomes,  after  the  fifth  or  sixth  month,  so 
completely  attenuated  by  distension  from  the 
growth  of  the  ovum  within,  that  it  is  reduced 
to  a mere  film,  of  which  the  only  trace  left 
at,  or  indeed  before,  birth,  is  a narrow  frill 
still  discoverable  at  the  margin  of  the  placenta 
between  the  decidua  vera  and  the  chorion. 
But  the  decidua  lining  the  uterine  walls  con- 
tinues vascular  to  the  last ; and  this  alone 
constitutes  the  membrane  a part  of  which  at 
birth  is  found  adherent  to  the  outer  surface  of 
the  chorion,  and  which  Dr.  Hunter,  from  ob- 
serving that  it  now  consisted  of  only  one 
layer,  imagined  was  formed  of  the  two  de- 
ciduae united  together. 

Histology  of  the  decidua.  — The  morpholo- 
gical changes  effected  during  pregnancy  in  the 


Fig.  454. 


Histology  of  the  decidua.  ( After  Schrceder  van  der 
Kolk .) 

A,  orifice  of  utricular  gland  of  an  unimpregnated 
adult  uterus  surrounded  by  round  epithelial  cells ; 
B,  cells  of  decidua  in  an  ovum  of  about  three  weeks ; 

a,  round  and  oval  nucleated  cells ; b,  fat  granula- 
tions ; c,  cells,  from  a deeper  layer,  elongated  and 
beginning  to  form  fibres ; c,  the  same  from  an  ovum 
of  five  weeks ; a,  round  and  oval  cells,  much  en- 
larged, and  containing  nuclei  and  fat  granulations 
from  the  surface ; b,  elongated  cells  from  a deeper 
layer ; d,  orifice  of  a utricular  gland  from  the  same 
ovum,  much  enlarged  as  compared  with  a;  e, 
margin  of  a valvular  opening  in  a deeper  layer  of 
the  decidua,  from  an  ovum  of  two  months;  at  b, 
the  cells  have  become  elongated,  at  a they  are  filled 
with  fat  granulations ; f,  long  and  broad  cells  from 
a decidua  of  nine  months;  a,  the  cells  exhibit  a 
nucleus,  some  having  one  and  others  two  nucleoli ; 

b,  three-pointed  cell. 

Supp. 


decidua,  and  the  chief  purposes  of  these,  hav- 
ing been  stated,  the  histological  peculiarities 
will  now  be  briefly  described.  The  lining 
membrane  of  the  uterus,  from  infancy  on- 
wards, is  composed,  as  already  shown,  of  free 
elementary  corpuscles  or  nuclei,  contractile 
fibre  cells,  amorphous  tissue  and  epithelium, 
together  with  capillary  vessels,  and  the  tor- 
tuous canals  termed  uterine  glands.  These 
undergo  important  modifications,  which  serve 
to  explain  the  great  and  rapid  growth  of  the 
decidua  during  pregnancy.  According  to 
Schrceder  van  der  Kolk,  who  has  traced  and 
figured  with  great  care  the  several  stages  of 
development  of  these  elemental  tissues,  the 
cells  of  the  decidua,  surrounding  an  ovum  of 
about  three  weeks,  situated  nearest  the  villi, 
have  already  undergone  considerable  enlarge- 
ment. These  occurred  in  the  form  of  oval 
nucleated  cells  ( fig . 454.  B a),  with  fine 
nuclei  and  fat  granules,  b,  intermixed ; while 
in  the  layer  of  the  decidua,  still  deeper,  oc- 
curred longer  cells,  that  were  already  begin- 
ning to  form  fibres. 

In  an  ovum  of  five  weeks,  similar  cells  were 
found,  in  a further  stage  of  development.  Tn 
the  superficial  decidual  layers,  the  oval  cells, 
C a,  were  filled  with  granules,  and  contained 
a nucleus,  and  some  a nucleolus.  In  the 
deeper  layers,  as  before,  the  cells  had  become 
more  elongated,  C b.  In  and  between  all 
these  cells  were  numerous  minute  fat  granules, 
and  among  the  cells  lay  fine  nuclei.  The 
openings  of  the  utricular  glands,  H,  which 
were  surrounded  by  enlarged  epithelial  cells, 
were  now  considerably  expanded,  as  compared 
with  their  usual  condition  previous  to  im- 
pregnation, A. 

At  two  months,  the  increase  in  size  of  the 
oval  cells,  E a>  now  abundantly  furnished  with 
fat  granules,  was  still  more  marked.  These 
were  developed  into  long  cells,  b,  which  were 
found  composing  those  valve-like  membra- 
nous septa  formed  now  everywhere  on  the 
deeper  decidual  layer,  as  already  described,  fig. 
452, 

From  this  period  onwards,  the  development 
of  the  cells  proceeds  more  and  more  rapidly, 
until  those  in  the  deeper  layers  become  trans- 
formed into  fibres,  which  it  is  impossible  to 
distinguish,  under  the  microscope,  from  the 
peculiar  contractile  fibre  cells  of  the  true  mus- 
cular structure. 

In  the  ninth  month  are  found  colossal  fibre 
cells,  F a , which  are  rarely  seen  beyond  the 
margin  of  the  placenta.  These  were  very 
transparent,  and  exhibited,  some  one,  and 
some  two,  nucleoli.  A remarkable  three- 
pointed  cell  is  sometimes  also  observed,  F b. 
Fibres  of  fibrous  tissue  occur  everywhere,  and 
between  them  small  cells  and  nuclei.  The 
utricular  glands  have  long  ceased  to  be  dis- 
cernible in  the  advanced  stages  of  pregnancy. 

According  to  the  observations,  however,  of 
Rolin,  Robin,  and  Kilian,  from  the  fourth  or 
fifth  month  onwards,  the  decidua  begins  to 
lose  the  character  of  energetic  life,  which,  up 
to  that  period,  it  had  exhibited,  and  becomes 
atrophied,  and  less  firmly  adherent  to  the 
u u 
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uterine  walls  ; w hile,  between  it  and  the  mus- 
cular parietes,  there  appears  a new  formation 
of  decidua,  at  first  soft  and  delicate,  but  which 
gradually  acquires  the  peculiar  characteristics 
of  that  membrane.  This  layer  is  not  thrown 
off  at  birth,  nor  dispersed  in  the  lochia,  but 
remains  attached  to  the  inner  uterine  surface, 
and  forms  the  foundation  of  the  new  mucous 
membrane,  with  which,  after  labour,  the  ute- 
rus is  furnished.  M.  Robin  supposes  that 
this  new  soft  layer  is  often  mistaken  for  a 
product  of  inflammation  occurring  in  puer- 
peral and  other  uterine  maladies. 

e.  The  uterus  after  parturition. 

Immediately  after  labour,  the  uterus,  if 
entirely  empty,  occupies  the  whole  of  the 
pelvic  cavity,  together  with  the  lower  portion 
of  the  hypogastric  region.  The  bulk  of  the 
organ  varies  in  different  individuals,  and  is 
considerably  greater  after  twin  or  multiple 
pregnancy. 

The  tissues  generally  are  of  a redder  colour, 
and  softer,  and  more  easily  lacerable  than  in 
the  unimpregnated  condition  ; those  of  the 
cervix  being  usually  more  lax  than  those  of 
the  body,  from  infiltration  of  serum,  and  oc- 
casionally, in  parts,  of  blood. 

The  cervical  mucous  membrane,  which  is 
retained*,  after  labour  exhibits  here  and  there 
sometimes  slight  lacerations,  extending  occa- 
sionally into,  or  through,  the  proper  tissue  of 
the  part.  In  other  respects,  the  internal  aspect 
of  the  cervical  canal  resembles  that  of  the 
same  part  in  the  last  month  of  gestation,  ex- 
cept that  the  large  and  voluminous  plicae  {fig. 
446.)  have  become  folded  out  and  flattened 
during  the  previous  act  of  labour.  Around 
the  margin  of  the  internal  os  uteri  may  be 
seen  a thin  ragged  fringe  marking  the  point 
from  which  the  decidua,  here  usually  much 
attenuated,  had  been  torn  away. 

The  entire  uterine  cavity  is  denuded  ; it 
presents  everywhere,  except  at  the  placental 
space,  a rough,  flocculent,  and  sometimes 
honeycomb-like  surface,  caused  by  the  de- 
tachment of  a portion  of  the  decidua  and  its 
discharge  along  with  the  foetal  membranes. 
Another  portion  remains  covering  the  mus- 
cular structure  of  the  uterus,  but  is  in  parts 
so  thin,  that  the  latter  appears  to  be  left 
nearly  bare. 

The  surface  to  which  the  placenta  had 
been  attached  forms  usually  one-third  of  the 
entire  inner  superficies  of  the  contracted 
uterus.  This,  which  is  termed  the  placental 
space,  is  easily  distinguished  by  its  uneven, 
rugged,  and  somewhat  nodulated  appearance; 
caused  chiefly  by  the  presence  of  numerous 
large  veins,  whose  truncated  orifices  obstructed 
by  coagula  here  protrude  slightly  above  the 
general  level. 

Upon  section,  the  uterine  walls  exhibit 
everywhere  the  same  laminated  arrangement 
of  the  proper  tissues,  with  numerous  inter- 
mediately lying  tortuous  arteries  and  flat- 

*  For  the  discussion  of  this  question,  see  the 
works  of  Heschl,  Robin,  and  Kilian,  hereafter 
quoted. 


tened  veins  and  sinuses,  already  described  as 
observable  in  the  uterus  during  the  latter  pe- 
riods of  pregnancy  ( fig.  449.). 

These  flattened  thin-walled  veins  are  usu- 
ally empty,  or  contain  a few  unadherent  coa- 
gula. Those,  however,  which  occupy  the  seat 
of  attachment  of  the  placenta,  where  they  are 
much  larger  than  in  any  other  situation,  are 
filled  with  dark  or  greyish-red  clots  adherent 
to  their  walls,  and  closing  their  mouths,  which 
terminate  directly  upon  the  uterine  cavity. 

The  peritoneal  coat  of  the  recently  emptied 
uterus  is  of  a pale  pinkish-white  colour,  and 
presents  a smooth,  shining,  and  in  parts  a 
slightly  wrinkled  surface.  It  is  thicker  and 
less  diaphanous  than  the  same  membrane  be- 
fore labour. 

The  process  of  involution.  — No  rapid  or 
material  alteration  in  the  size  or  composition 
of  the  organ  occurs  during  the  first  few  days 
after  labour.  In  the  course  of  the  first  week, 
however,  commences  a series  of  important 
and  interesting  processes,  continued  during 
the  greater  portion  of  the  two  months  imme- 
diately following  labour,  and  having  for  their 
object  the  restoration  of  the  uterus  to  a con- 
dition similar  to,  though  not  identical  with, 
its  state  before  impregnation.  These  changes 
consist  in  a gradual  diminution  in  the  weight 
and  dimensions  of  the  organ  accompanied  by 
a corresponding  metamorphosis  and  ultimate 
reconstruction  of  its  tissues.  They  together 
constitute  the  process  commonly  termed  the 
involution  of  the  uterus,  which  will  now  be 
examined. 

Changes  in  dimensions  and  weight. — Accord- 
ing to  repeated  estimates  made  by  Heschl, 
the  weight  of  the  uterus,  immediately  after 
labour,  ranges  from  lib.  6 — 7oz.,  ordinarily, 
to  2 lbs.  5 — 7oz.;  the  latter  being  the  weight 
after  twin  labour. 

The  dimensions  depend  upon  the  degree  of 
contraction.  Under  ordinary  circumstances, 
the  entire  length  is  8 — 10  inches,  and  the 
thickness  of  the  parietes  1 inch.  These  first 
changes  in  the  dimensions  of  the  organ,  as 
compared  with  the  state  previous  to  labour, 
are  effected  solely  by  the  contraction  of  the 
uterine  fibre.  They  consist  chiefly  in  a re- 
arrangement of  relative  position  in  the  com- 
ponent tissues,  by  which,  while  the  entire 
substance  of  the  uterus  remains  undiminished, 
its  length  and  breadth  are  greatly  reduced,  and 
the  thickness  of  the  parietes  correspondingly 
increased.  In  one  respect,  however,  the  en- 
tire bulk  and  weight  are  less  than  they  were 
before  labour,  because  a much  smaller  quan- 
tity of  blood  now  circulates  in  the  walls,  but 
the  solids  remain  unaltered. 

At  the  end  of  the  first  week,  the  diminution 
of  the  organ  is  not  very  considerable.  Its 
weight  is  merely  reduced  from  1 lb.  6 — 7 oz. 
to  11b.  3 — 4oz.  At  the  end  of  the  second 
week,  the  rate  of  diminution  is  found  to  have 
been  much  more  rapid  ; the  organ  now  weighs 
only  10 — lloz.  At  the  end  of  the  fifth  week, 
5 — 6oz.;  and  in  the  course  of  the  second 
month,  it  is  reduced  to  its  ordinary  weight  of 
H to  2|oz. ; but  it  never  entirely  regains  the 
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small  size  and  dimensions  characteristic  of  the 
virgin  state. 

Metamorphosis  and  restoration  of  the  com- 
ponent tissues.  — The  first  and  immediate  re- 
duction in  size  of  the  uterus,  after  parturition, 
has  been  just  stated  to  depend  upon  mere 
contraction  of  the  uterine  fibre.  But  con- 
traction alone  will  not  account  for  those  great 
and  remarkable  reductions  in  the  dimensions 
of  the  organ  which  have  been  just  described. 
The  true  explanation  of  these  phenomena  is 
furnished  by  a series  of  metamorphoses  affect- 
ing more  or  less  the  entire  uterine  tissues,  by 
which  the  greater  portion  of  those  structures 
which  have  been  formed  during  pregnancy, 
become  disintegrated  and  removed,  while 
other  and  new  tissues  are  developed  in  their 
place.* 

In  these  metamorphoses,  the  colossal  fibre 
cells,  which  form  the  great  bulk  of  the  newly 
added  material,  play  the  most  important  part. 
These  have  been  traced,  during  their  develop- 
ment in  pregnancy,  from  the  small  fusiform 
cell  of  the  unimpregnated  uterus  to  the  fully 
formed  fibre  of  the  organ  at  term.  The  growth 
of  these  proceeds  pari  passu  with  that  of  the 
foetus,  for  whose  expulsion  they  are  destined ; 
and  this  act  being  accomplished,  their  de- 
struction and  removal  becomes  a necessary 
prelude  to  the  recomposition  of  the  entire 
organ  upon  the  same  type  as  before  impreg- 
nation. In  this  respect,  the  aggregate  forma- 
tion of  fibre  cell  is  comparable  to  the  deer’s 
horn,  the  placenta  and  other  structures  which, 
having  served  the  purpose  of  their  formation, 
and  being  incapable  of  suffering  retrogression, 
become  caducous,  with  this  difference,  how- 
ever, that  the  one  class  of  structure  being 
thrown  off  in  a mass,  the  act  of  separation  is 
striking  and  obvious  ; while  the  deciduous 
process  in  the  other  is  gradual  and  fragmental, 
and  can  only  be  discovered  by  the  most  pa- 
tient and  careful  scrutiny. 

The  disintegration  and  removal  of  the  ute- 
rine muscular  fibre  is  effected,  first,  by  the 
transformation  of  each  fibre  into  molecular 
fat.  This  process  does  not  commence  earlier 
than  the  fourth  or  sixth  day  after  labour,  and 
not  later  than  the  eighth  day.  Certain  dif- 
ferences are  observable  in  the  order  of  retro- 
gression. Thus  the  process  begins  somewhat 
later  in  the  inner  than  in  the  outer  laminae, 
while  the  cervix  remains  unchanged  a few 
days  longer  than  the  body.  In  the  individual 
fibres,  the  process  of  decay  begins  at  many 
points  simultaneously.  The  fibres  lose  their 
sinuous  outline,  and  become  paler;  while 
within  them  appear  yellow  oil  granules, 
commonly  arranged  in  rows.  The  nucleus  of 
the  fibre  is  pale,  but  distinct,  until  it  becomes 
obscured  by  the  increase  of  the  oil  granules ; 
while  the  extremities  of  the  cells,  on  account 

* On  this  subject  the  following  may  be  consulted 
with  advantage:  — Dr.  R.  Heschl,  “ Untersuchun- 
gen  iiber  das  Yerhalten  des  menschlichen  Uterus 
nach  der  Geburt,”  in  the  Zeitschrift  der  kais.  kon. 
Gesellschaft  der  Aerzte  zu  Wien.  1852.  B.  ii. 
p.  228. ; F.  M.  Kilian,  “ Die  Structur  des  Uterus  bei 
Thieren,”  loc.  cit. ; Schroeder  van  der  Kolk,  loc.  cit. 


of  their  tenuity,  are  the  first  to  suffer  disin- 
tegration. 

Fig.  455. 


Process  of  involution  or  disintegration,  and  renewal  of 
the  uterine  fibre  after  parturition.  ( After  Heschl .) 

a,  the  old  fibres  filled  with  fat  granulations 
2 — 4 weeks  after  delivery ; b,  development  of 
new  fibres  in  different  stages,  about  the  fourth 
week. 


During  the  second  and  third  week,  the 
process  of  disintegration  continues  ; and  it  is 
probable  that  a considerable  absorption  of 
effete  material  now  takes  place,  since  it  is  not 
easy  to  explain  otherwise  that  rapid  diminu- 
tion in  bulk,  especially  in  the  second  week, 
which  the  entire  organ  undergoes,  as  shown 
by  the  calculation  of  weights  already  given. 
As  a result  of  these  molecular  changes,  the 
uterus  now  loses  its  reddish  colour,  and  be- 
comes of  a dirty  yellow,  and  is  at  the  same 
time  more  easily  lacerable. 

In  the  course  of  the  fourth  week,  and  pos- 
sibly sometimes  during  the  third,  there  ap- 
pears, in  the  midst  of  the  now  degenerated 
fibres,  the  first  traces  of  a new  formation  of 
uterine  substance.  These  occur  first  in  the 
form  of  cell  nuclei,  which  are  concurrently 
developed  at  several  points ; and  gradually, 
while  the  last  portions  of  the  old  muscular 
coat  are  being  disintegrated  and  absorbed, 
acquire  the  character  of  the  new  muscular 
fibre  cells  (Jig.  455.  h ).  So  that,  by  the  end 
of  the  second  month,  the  reconstruction  of  this 
portion  of  the  uterine  substance  is  often  com- 
plete. 

The  disintegration  of  the  remains  of  the 
decidua,  and  the  reconstruction  of  the  lining 
membrane  of  the  uterus,  which  had  been  re- 
moved during  the  act  of  birth,  is  effected  by  a 
process  very  similar  to  that  just  described. 

With  regard,  first,  to  that  portion  of  the 
inner  uterine  superficies,  which  had  been  co- 
vered by  the  placenta,  it  is  observed  that  this 
undergoes  a somewhat  slow  retrogression. 
The  veins,  filled  by  thick  clots  in  the  normal 
state  in  consequence  of  the  progressive  invo- 
lution of  the  intermediate  uterine  substance, 
occasion  here  a marked  protrusion ; so  that 
very  often,  after  four  or  six  weeks,  the  pla- 
cental space  forms  an  elevated  spot  of  twice 
u u 2 
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the  circumference  of  a dollar.  Finally,  how- 
ever, these  coagula  are  removed,  and,  together 
with  the  veins,  disappear,  while  the  place  sinks 
to  the  level  of  the  surrounding  parts ; and, 
after  becoming  smooth  and  receiving  an  in- 
vestment of  mucous  membrane,  is  generally 
no  longer  discernible.  The  restoration  of 
the  placental  space  to  its  former  condition 
does  not,  however,  always  proceed  normally. 
Sometimes,  in  consequence  of  excessive  acti- 
vity in  the  process  of  reconstruction,  hyper- 
trophic growths  of  the  new  material  take 
place ; so  that,  several  months  after  labour,  a 
tumour  of  more  or  less  considerable  size, 
formed  at  the  expense  of  the  uterine  tissues, 
is  found  to  occupy  the  original  seat  of  the 
placenta.  I have  satisfied  myself  by  several 
microscopic  examinations  of  the  correctness 
of  Heschl’s  opinion,  that  in  this  way  are 
formed  some  of  those  anomalous-looking 
fleshy  substances  which  are  occasionally  dis- 
charged from  the  uterus,  and  are  regarded  as 
moles. 

The  histological  changes,  which  take  place 
after  labour  in  the  tissues  lying  internally  to 
the  muscular  coat,  up  to  the  complete  resto- 
ration of  the  mucous  membrane,  have  been 
examined  by  many  observers,  not  always, 
however,  with  corresponding  results.  It  ap- 
pears certain  that  a portion  at  least  of  that 
layer  of  decidua  which  is  still  left  attached  to 
the  uterine  walls,  is  removed  by  fatty  trans- 
formation, and  that  many  of  the  products  are 
discharged  by  the  lochia.  Schroeder  van  der 
Kolk  has  traced  this  process  as  it  occurs  in 
the  nuclear  cells  and  fibres,  which  form  so 
large  a portion  of  the  decidua.  Those  very 
broad  fibre  cells,  which  are  visible  in  it  up  to 
the  ninth  month  of  pregnancy,  are  no  longer 
to  be  found  four  or  five  days  after  labour, 
when  they  appear  to  be  transformed  into  long 
cells,  through  an  abundant  fatty  transforma- 
tion which  progressively  continues,  until,  by 
the  increasing  development  of  the  oil  granules 
and  the  corresponding  diminution  of  the  cells 
and  fibres,  the  situation  of  the  latter  can  ulti- 
mately only  be  discovered  by  the  still  existing 
longitudinal  direction  of  the  fat  nuclei,  while 
all  traces  of  a cell  wall  have  entirely  disap- 
peared. 

Without  the  aid  of  the  microscope,  how- 
ever, it  may  be  seen  that,  a few  days  after 
labour,  the  entire  inner  surface  of  the  uterus 
is  covered  by  a more  or  less  red  soft  pulpy 
substance,  which  has  the  same  anatomical 
composition  as  the  decidua.  This,  which  is 
considered  by  some  physiologists  as  identical 
with  the  layer  of  decidua  already  described, 
as  formed,  according  to  Kilian,  Robin,  and 
others,  as  early  as  the  fourth  or  fifth  month 
of  gestation,  is  not  discharged  after  labour, 
but  becomes  the  seat  of  that  reparatory  pro- 
cess, by  which  the  restoration  of  the  mucous 
membrane  upon  the  uterine  body  is  effected. 
Between  the  twentieth  and  thirtieth  day,  this 
layer  begins  to  resume  the  character  of  a mu- 
cous membrane.  It  is  at  first  more  pulpy,  and 
softer,  and  thicker  than  mucous  membrane  in 
a normal  state.  The  vessels  become  distinct 


irt  it  about  the  third  week,  and  sometimes  still 
later.  Previous  to  this,  the  blood  appears  to 
be  contained  in  simple  channels  between  the 
elongating  cells. 

The  epithelium  is  as  yet  hardly  formed. 
By  scraping  the  inner  surface  of  the  uterus 
twenty  days  after  labour,  Schroeder  found  still 
only  the  remains  of  half  decomposed  cells. 
But  no  new  cells  with  cilia  could  be  yet  with 
certainty  discovered. 

The  utricular  glands  make  their  appearance 
last  of  all.  In  several  cases,  Heschl  found 
them  completely  formed  at  the  end  of  the 
second  month ; but  previous  to  this,  their  de- 
velopment could  not  be  traced.* 

Finally,  it  may  be  said  that  the  restoration 
of  the  mucous  membrane,  with  all  its  peculiar 
structures,  is  completed  about  the  sixtieth  or 
seventieth  day  after  delivery,  i.  e.  by  the  time 
that  the  uterus  is  reduced  to  its  normal  bulk. 

Thus  it  appears,  that  the  act  of  involution 
consists  in  two  processes,  which  are  concur- 
rently performed,  yet  with  opposite  purposes. 
For  the  act  of  reconstruction  being  com- 
menced long  before  the  retrograde  metamor- 
phosis is  complete,  the  result  of  both  is,  that 
a restitution  or  reconstruction  of  certain  tis- 
sues of  the  uterus,  more  or  less  complete, 
takes  place. 

With  regard  to  the  muscular  coat,  it  is 
perhaps  not  any  overstatement  of  the  fact  to 
say  that  each  ovum  is  provided  with  its  own 
series  of  fibres  for  the  purpose  of  effecting  its 
expulsion,  and  that  these,  after  parturition, 
entirely  disappear,  or  at  least  can  no  longer 
be  recognised,  while  a new  series  of  embryo- 
nic or  undeveloped  forms  appears  in  their 
place.  The  same  may  also  be  said  of  the 
decidua,  though  with  certain  differences  as  to 
the  time  and  mode  of  its  destruction  and  re- 
novation. Regarding  the  fibrous  tissue  of  the 
uterus,  little  has  been  determined  with  accu- 
racy ; but  enough  has  been  observed  to  ren- 
der it  probable  that  this  also,  to  a certain 
extent,  becomes  subject  to  fatty  transforma- 
tion. The  blood-vessels  appear  to  be  likewise 
partly  involved  in  a similar  process,  although 
their  principal  trunks  probably  suffer  but  little 
change  beyond  a material  diminution  of  size. 
The  peritoneum  is  that  tissue  which  undergoes 
the  least  apparent  alteration.  It  preserves, 
however,  a thickness  proportionate  to  the 
reduced  bulk  of  the  organ,  and  consequently 
it  must  suffer  a corresponding  involution. 

Regarding  the  puerperal  alterations  in  the 
nervous  system  of  the  human  uterus,  but  little 
is  known.  Kilian  f,  after  examining  a spe- 
cimen at  eight,  and  another  at  twelve  days 
after  labour,  as  well  as  the  uterus  of  many 
animals  at  different  periods,  arrived  at  no  de- 
finite conclusions.  He  thinks  it  in  the  highest 
degree  doubtful,  that,  in  the  puerperal  state, 
the  nerve  fibres  undergo  the  same  involution 
process  as  the  other  tissues ; viz.  that  the 
old  fibres  are  entirely  destroyed,  and  become 
replaced  by  a new,  younger,  or  embryonal 

* By  Kilian  they  are  said  to  be  formed  during 
pregnancy. 

] Loc.  cit. 


UTERUS  — (Development).  661 


form.  He  rather  conceives  that  a reduction 
so  takes  place,  that  either  the  contents  of  the 
nerve  fibre  are  partly  or  entirely  removed  by 
resorption,  so  that  there  remains,  according 
to  circumstances,  a partly  or  entirely  empty 
sheath  ; or  that  the  contents  of  the  fibre  are 
transformed  in  the  same  manner  that  Giinther 
and  Schon  (Henle,  Allgemeine  Anat.  p.  771.) 
observed  in  divided  nerves ; viz.  that  the 
contents  of  the  tubules  become  coagulated,  as 
after  death,  and  are  then  subject  to  resorption: 
the  fibre  appearing  then  to  be  perishing,  and 
ribbon-like,  and  the  contents  to  be  disappear- 
ing. Regarding  the  human  uterus,  he  thinks 
it  in  the  highest  degree  probable,  that  the 
nerve  fibre  is  included  in  the  energetic  resorp- 
tion process  that  affects  the  puerperal  uterus 
generally ; that  a reduction  of  the  fibre  fol- 
lows; and  that,  in  the  next  pregnancy,  it 
again  becomes  developed  pari  passu  with  the 
development  of  the  other  tissues. 
f.  The  uterus  after  the  menstrual  epoch , and 


in  old  age.  — Whether  the  uterus  has  been 
employed,  in  its  ultimate  office,  in  the  pro- 
cess of  reproduction,  viz.  that  of  gestation,  or 
whether  it  has  proceeded  only  so  far  towards 
this  as  to  have  been  limited  to  the  repetition, 
in  unvarying  succession,  of  that  preparatory 
stage  which  is  expressed  by  the  minor  func- 
tion of  menstruation,  in  either  case  the  period 
equally  arrives  at  which  the  activity  of  the 
organ  passes  away.  Ova  are  no  longer  dis- 
charged from  the  ovaries.  These  cease  to  be 
creative  or  developing  organs ; and  with  this 
cessation  of  the  proper  function  of  the  ovary, 
there  comes  also  a corresponding  diminution, 
and  finally  a termination  of  the  correlative 
offices  of  the  uterus. 

It  is  now  interesting  to  observe  how  the 
uterus  gradually  resumes  some  of  the  pecu- 
liar features  which  it  exhibited  at  an  earlier 
period  of  life.  It  may  be  said  to  fall  back 
again  into  its  infantine  condition.  For  with 
the  shrivelling  of  the  ovaries,  and  their  reduc- 


Fig.  456. 


The  uterus  in  old  age ; showing  a return  to  the  infantine  proportions  between  the  body  and  cervix, 
o,  the  shrivelled  ovaries. 

This  figure  exhibits  the  parts  of  half  the  natural  size.  (Ad  Nat.) 


tion  to  a size  as  small  sometimes  as  that  of 
a child  of  two  or  three  years,  (fig.  456.)  the  ute- 
rus also  gradually  shrinks,  not  in  all  its  parts, 
but  principally  in  the  body,  or  that  portion 
which  is  chiefly  employed  in  the  processes  of 
menstruation  and  gestation.  This  part  be- 
comes atrophied  more  than  the  rest  ; its 
walls  become  thinner,  partly  from  diminished 
circulation  in  them,  and  partly  from  atrophy 
of  the  component  tissues,  which  appear  pale 
and  nearly  bloodless.  Thus  it  happens  that, 
in  advanced  life,  the  walls  of  the  uterine  body, 
no  longer  possessing  that  fulness  which  at  an 
earlier  period  caused  them  to  encroach  upon 
the  cavity,  and  to  exhibit  that  incurvation  of  the 
sides  and  fundus  which  has  been  described  as 
characteristic  of  the  mature  organ,  again  re- 
turn to  the  straight  and  more  attenuated  con- 
dition which  they  had  in  early  life.  We  may 
often  observe,  therefore,  in  the  uterus  of  aged 
persons,  a nearer  approach  to  the  form  of 
the  equilateral  triangle,  caused  by  the  short- 
ening of  the  body  and  the  straightening  of  its 
walls,  than  is  seen  in  the  uterine  cavity  of  mid- 
life  ; and  it  is  this  return  to  the  form  of  the 


foetal  cavity,  together  with  the  now  prepon- 
derating size  of  the  cervix,  which  remains 


Fig.  457. 


Thinning  of  the  uterine  walls  in  old  age,  and  return  to 
the  triangular  form  of  the  cavity  characteristic  of 
the  infantine  (fig.  442.)  and  undeveloped  uterus 
(fig.  465).  (Ad  Nat.  Half  the  natural  size.) 

nearly  unchanged,  that  gives  to  the  aged  ute- 
rus its  greatest  similitude  to  that  of  infancy 
or  early  youth. 
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But  these  changes  are  not  limited  to  the 
body  of  the  uterus.  The  external  uterine 
orifice  being  now  no  longer  required  to  serve 
as  a conduit  for  fluids  to  or  from  the  uterus, 
or  for  the  passage  of  more  solid  contents, 
becomes  reduced  in  diameter,  and  may  some- 
times be  observed  to  possess  an  aperture 
that  would  hardly  admit  the  head  of  a mo- 
derate sized  probe. 


Fig.  458. 


Os  uteri  in  old  age.  ( Ad  Nat.') 


Functions  of  the  Uterus. 

The  uterus,  in  common  with  the  rest  of 
the  generative  organs,  being  concerned  only 
in  t^e  reproduction  of  the  species,  its  offices 
are  limited  to  that  period  in  which  the 
animal  functions  are  maintained  in  their 
highest  state  of  efficiency.  The  growth  of 
the  body  is  nearly  or  quite  completed  before 
the  sexual  offices  commence,  and  the  power 
of  reproduction  continues  as  long  as  the 
frame  is  maintained  in  full  vigour  ; but  when 
the  age  arrives  at  which  the  animal  func- 
tions generally  begin  to  decline,  their  de- 
cay is  anticipated  by  the  total  cessation  of  the 
power  of  procreation  in  the  female.  The 
period,  therefore,  is  limited,  yet  not  brief, 
during  which  the  functions  of  the  uterus  can 
be  exercised,  and  on  either  side  of  this  epoch 
the  organ  remains  passive,  except  under  ab- 
normal states. 

The  chief  functions  of  the  uterus  are  those 
which  relate  to — 1.  Menstruation  ; 2.  In- 
semination ; 3.  Gestation ; 4.  Parturition. 

The  office  of  the  uterus  in  menstruation.  — 
Although  the  uterus  is  the  efficient  instrument 
in  the  performance  of  menstruation,  yet  the 
power  of  initiating  and  regulating  this  function 
resides  in  the  ovaries,  which  exert  a powerful 
reflex  influence,  not  only  upon  the  uterus,  but 
also  upon  the  entire  organism.  With'out  the 
ovaries,  menstruation  has  never  been  known 
to  occur.  Their  artificial  removal  is  followed 
by  a permanent  cessation  of  the  catamenial 
flow,  although  the  uterus  may  be  left  unin- 
jured ; while  the  congenital  absence  of  both 
ovaries  is  always  accompanied  by  an  enduring 
amenorrhcea. 

The  external  sign  or  evidence  of  menstrua- 
tion consists  in  the  occurrence  of  a sanguine- 
ous discharge,  which  escapes  from  the  vaginal 
orifice  of  women  in  health,  periodically,  except 
during  pregnancy  and  lactation.  This  dis- 


charge first  appears  usually  between  the  four- 
teenth and  sixteenth  years,  and  continues  to 
be  repeated  at  intervals  of  a lunar  month  for 
an  average  period  of  thirty  years.  The  time, 
however,  of  the  commencement,  as  well  as  of 
the  decline,  of  menstruation  is  very  variable, 
and  may  be  either  much  accelerated  or  re- 
tarded, according  to  individual  peculiarities.* 

Periods  of  duration  and  recurrence.  — The 
catamenial  period  and  interval  together  occupy 
a space  of  one  lunar  month.  And  in  some 
women  this  function  is  performed  with  such 
regularity  that  the  day,  and  very  nearly  the 
hour,  of  its  expected  return  may  be  predicted. 
The  natural  duration  of  the  flow  varies  from 
three  to  five  or  even  seven  days.  An  interval 
then  occurs  during  which  the  flow  entirely 
ceases.  This  occupies  from  twenty-one  to 
twenty-five  days ; and  it  is  during  the  first 
half  of  this  interval  that  conception  most  com- 
monly takes  place. 

It  cannot,  however,  be  asserted  that  this 
degree  of  regularity  is  observed  even  in  the 
majority  of  women.  Frequently  the  period  of 
regular  return  is  anticipated  by  one  or  more 
days  ; or,  on  the  other  hand,  it  may  be  re- 
tarded, without  the  occurrence  of  any  con- 
comitant disturbance  of  other  functions,  such 
as  would  justify  the  regarding  of  these  ex- 
amples as  abnormal.  But  whatever  may  be 
the  amount  of  variation  — dependent  in  most 
cases  upon  idiosyncrasy,  — still  a law  of  pe- 
riodicity is  observed  which,  in  all  ages  and 
countries,  has  been  recognised,  and  more  or 
less  distinctly  expressed  by  such  terms  as 
catamenia,  menses,  courses,  periods,  regies, 
mois,  monatlicher  Fluss,  and  the  like. 

No  catamenial  discharge  takes  place  nor- 
mally during  pregnancy  or  lactation.  Excep- 
tions to  both  these  rules,  however,  occur,  and 
instances  of  the  latter  are  sufficiently  common. 
But  with  regard  to  the  former,  it  is  probable 
that  many  at  least  of  the  recorded  cases  of 
menstruation  during  pregnancy  have  been 
cases  in  which  the  placenta  was  implanted 
low  down,  or  even  over  the  os,  under  which 
circumstances  it  is  well  known  that  slight 
flooding  will  occasionally  commence  at  an 
early  period  of  gestation,  and  observe  a cer- 
tain rough  periodicity.  Upon  anatomical 
grounds,  a catamenial  flux  during  pregnancy 
can  only  be  supposed  possible  where  the  con- 
dition of  the  uterus  is  such  as  to  admit  of  the 
discharge  taking  place  from  the  vaginal  portion 
of  the  cervix  ; an  occurrence  which  is  shown 
by  Mr.  Whitehead  to  have  obtained  in  all  the 
instances  of  supposed  menstruation  during 
pregnancy  which  he  had  investigated.  For 
“ on  examining  these  cases  with  the  speculum 

* For  much  valuable  statistical  information  re- 
lating to  the  periods  of  invasion  and  decline  of  the 
catamenia,  and  in  refutation  of  the  popular  belief 
that  these  periods  are  greatly  influenced  by  climate, 
&c.,  see  Robertson’s  Essays  and  Notes  on  the  Ph)rsi- 
ology  and  Diseases  of  Women  ; also,  on  the  subject 
of  menstruation  generally,  Whitehead,  the  Causes 
and  Treatment  of  Abortion  and  Sterility ; A.  Brierre 
de  Boismont,  De  la  Menstruation,  1842;  Raciborski, 
De  la  Puberte,  1844. 
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during  the  existence  of  the  menstrual  pheno- 
mena, the  blood  was  invariably  found  issuing 
from  diseased  surfaces  situated  upon  or  about 
the  labia  uteri,  none  escaping  from  the  interior 
of  the  organ.”* 

But  in  any  case  there  is  wanting  a sufficient 
series  of  observations,  taking  cognisance  of 
the  exact  duration  and  times  of  recurrence  of 
such  discharges,  and  comparing  these  with  the 
normal  periods  and  intervals  of  menstruation, 
to  warrant  an  unhesitating  belief  in  the  occur- 
rence of  a true  catamenial  flow  as  a possible 
phenomenon  during  gestation. 

Quantity.  — The  quantity  of  the  menstrual 
fluid  which  escapes  at  each  period  has  been 
so  variously  estimated  at  different  times  and 
by  different  observers,  as  to  render  it  obvious 
that  the  calculations  could  not  have  pro- 
ceeded upon  any  common  data.  Thus  Hip- 
pocrates, and  afterwards  Galen  who  quotes 
him,  states  the  quantity  as  two  Attic  hemina, 
equal  to  about  eighteen  ounces.  In  recent 
times  it  has  been  estimated  by  Magendie  at 
several  pounds,  and  Haller  gives  the  average 
amount  as  varying  from  six  to  twelve  ounces. 
But  all  these  estimates  are  too  high.  Dehaen, 
who  employed  an  ingenious  method  of  mea- 
surement, calculated  that  some  women  lost 
three,  others  five  ounces,  and  very  few  half  a 
pound  ; but  that  it  was  exceedingly  rare  for  a 
woman  who  had  no  malady  to  lose  as  much 
as  ten  ounces.'!'  Probably  the  only  proceed- 
ing by  which  any  definite  result  can  be  ob- 
tained, is  that  of  observing  the  rate  of  escape 
of  the  discharge  from  the  uterine  orifice. 
According  to  the  observations  of  Mr.  White- 
head,  this  is  generally  so  slow  that  no  more 
than  from  ten  to  twelve  grains  could  be  pro- 
cured during  the  time  that  the  patient  was 
able  to  endure  the  irksomeness  of  the  pro- 
ceeding. From  these,  and  similar  observations 
of  my  own,  as  well  as  from  other  estimates,  I 
conclude  that  two  to  three  ounces  is  probably 
the  full  extent  of  the  natural  flow,  and  that  a 
discharge  amounting  to  six  or  more  ounces  in 
the  aggregate  will  generally  produce  for  the 
time  sensible  effects  upon  the  constitution, 
such  as  general  pallor,  and  some  feebleness  of 
the  muscular  system. 

Nature  of  the  catamenial  discharge.  — There 
is  no  foundation  for  the  belief  once  so  preva- 
lent, and  even  partially  still  retained,  that  the 
menstrual  fluid  contains  materials  of  a noxious 
or  poisonous  nature,  nor  yet  that  it  serves  as 
a vehicle  for  the  depuration  of  the  blood  of 
the  female.  The  occasional  foetid  odour  of 
the  discharge,  and  sometimes  also  of  the 
breath  of  women  during  menstruation,  arises 
from  the  decomposition  of  the  fluid,  as  it 
slowly  collects  in  the  vagina,  and  doubtless 
also  from  its  partial  resorption  into  the  system, 
producing  in  such  cases  a heavy  or  foetid  odour 
of  the  breath,  the  cause  of  which  was  pointed 
out  more  than  two  centuries  ago  by  De  Graaf.J 
The  menstrual  fluid  has  always,  even  in  health, 
a peculiar  and  somewhat  heavy  odour  which 

* Whitehead,  loc.  cit.  p.  24. 

t Brierre  de  Boismont,  op.  cit.  p.  68. 

X De  Mul.  Organ.  Lug.  Bat.  1672,  p.  134. 


is  as  characteristic  of  it,  as  is  the  gravis  odor 
puerperib  of  the  lochial  and  other  discharges 
in  childbed.*  But  these  circumstances  afford 
no  evidence  that  the  excretion  is,  when  first 
formed,  necessarily  unhealthy. 

The  menstrual  fluid,  when  first  formed,  ap- 
pears to  consist  almost  entirely  of  pure  blood  ; 
but,  in  its  course  through  the  vagina,  it  re- 
ceives in  addition  the  secretions  of  that 
canal,  whereby  both  its  physical  condition  and 
chemical  constitution  are  materially  altered. 
Hence  the  differences  of  opinion  which  have 
so  long  prevailed  regarding  the  real  nature  of 
this  fluid,  and  the  extent  to  which  it  differs 
from  pure  blood.  These  differences  have  been 
maintained  chiefly  by  the  well-known  fact  that 
menstrual  blood  seldom  coagulates,  and  also 
by  the  difficulty  of  discovering  fibrine  in  it. 
But  a solution  of  this  difficulty  is  found  in  the 
fact  that  the  mucus  of  the  vagina  has  always 
an  acid  reaction,  and  that  in  this  acid  the 
fibrine  of  the  blood  is  so  readily  dissolved, 
that  not  only  is  its  coagulation  prevented,  but 
chemical  analysis  fails  usually  to  reproduce 
more  than  a trace  of  it. 

The  menstrual  fluid,  therefore,  as  escaping 
from  the  vaginal  orifice,  and  that  collected 
from  the  os  uteri,  are  essentially  two  different 
products,  and  this  distinction  should  be  ob- 
served in  all  examinations  having  reference  to 
its  chemical  or  physical  composition.  But  it 
would  be  perhaps  arbitrary  to  designate  either 
of  these  alone  the  menstrual  fluid.  Probably 
this  term  is  most  suitable  to  the  first.  Both 
the  vagina  and  uterus  are  concerned  in  the 
production  of  this  fluid  in  the  form  in  which 
it  is  most  familiarly  known,  and  in  this  form 
it  may  first  be  examined,  the  pure  and  un- 
mixed product  of  the  uterus  being  reserved 
for  subsequent  consideration. 

Composition  of  menstrual  fluid  according  to  M.  Denis. 


Water  -----  82-50 

Fibrine  -----  0'05 

Hematosine  - 6-34 

Mucus  -----  4-53 

Albumen  - 4-83 

Oxide  of  iron  - - - - 0-05 

Osmazome  and  cruorine,  of  each  - 0*1  L 

Salts  and  fatty  matter  - - 1*59 

Microscopic  examination.  — The  menstrual 


flux  exhibits  three  periods  or  stages ; viz.  the 
periods  of  invasion,  stasis,  and  decline.  In 
the  first  the  discharge  is  of  a paler  colour, 
and  sometimes  consists  mainly  or  entirely 
of  mucus  — menstrua  alba.  But  this  stage 
is  not  always  observed,  the  discharge  often 
commencing  at  once  of  the  deep  red  colour 
characteristic  of  the  middle  stage.  This  con- 
tinues during  the  greater  part  of  the  period, 
and  is  succeeded  by  the  third  stage  or  that  of 

* Doubtless  this  led  Pliny  to  draw  up  that  dire 
catalogue  of  evils,  in  which  he  informs  us,  that  the 
presence  of  a menstruating  woman  turns  wine  sour ; 
causes  trees  to  shed  their  fruit,  parches  up  their 
young  shoots,  and  makes  them  for  ever  barren  ; 
dims  the  splendour  of  mirrors  and  the  polish  of 
ivory ; turns  the  edge  of  sharpest  iron ; converts 
brass  to  rust ; and  is  a cause  of  canine  rabies. — C. 
Plinii,  Nat.  Hist,  liber  vii.  § xiii.  ed.  Cuvier,  8vo. 
vol.  i.  Paris,  1827. 


u u 4 


664 


UTERUS  AND  ITS  APPENDAGES. 


decline,  when  the  discharge  loses  its  deep  red 
colour  and  assumes  the  hue  of  water  in  which 
raw  flesh  has  been  washed.  This  is  very  com- 
monly the  condition  of  the  discharge  during 
the  last  day  or  two  of  each  period,  especially 
in  those  women  in  whom  the  flow  is  of  long 
continuance. 

M.  Pouchet*  has  examined  with  great  care 
the  menstrual  discharge  at  each  of  these 
periods.  The  following  are  the  results  of  his 
observations  : \st  invasion.  A very  few  blood 
globules  mixed  with  mucus  may  be  observed, 
together  with  mucous-corpuscles  and  scales  of 
epithelium,  mostly  entire,  floating  in  an  abun- 
dance of  limpid  fluid.  Almost  all  the  mucous- 
corpuscles  contain  smaller  globules  or  granules 
which  form  in  them  a central  nucleus.  2. 
Stasis.  Menstruation  havingreached  its  apogee, 
the  blood-globules  are  much  more  numerous 
than  at  the  onset.  The  plates  of  epithelium 
usually  remain  entire.  3.  Decline.  The  fluid 
contains  the  same  substances,  and  presents 
nearly  the  same  appearances  as  at  the  time  of 
commencement  of  the  flow. 

These  observations  agree  generally  with  my 
own,  and  also  with  those  of  Donne,  who  found 
the  menstrual  fluid  to  consist  of,  1.  Ordinary 
blood-globules  of  the  proper  character,  and  in 
great  abundance.  2.  Mucus  from  the  vagina 
mixed  with  epithelial  scales.  3.  Mucous- 
corpuscles  from  the  cervix  uteri. 

The  unmixed  menstrual  fluid. — But  in  order 
to  determine  the  nature  of  the  menstrual  fluid 
as  it  issues  from  the  uterine  orifice,  unmixed 
with  the  secretions  of  the  vagina,  it  must  be 
collected  by  a speculum  accurately  fitting  the 
uterine  neck.  The  fluid  so  obtained  possesses 
properties  very  different  from  those  of  the 
flux  already  described.  Its  sensible  characters, 
as  observed  in  more  than  a dozen  specimens, 
are  well  described  by  Mr.  Whitehead.  Thus 
procured,  the  fluid  is  never  so  dark  in  colour 
as  ordinary  menstrual  blood,  so  called,  nor  so 
fluid  always  as  that  of  the  arteries.  Its  colour 
varies  slightly,  but  whatever  is  its  tint,  this 
is  not  subsequently  affected  by  intermixture 
with  the  vaginal  mucus.  It  appears  usually 
rather  more  viscid  than  systemic  blood,  pro- 
bably on  account  of  its  slow  exudation.  When 
thus  collected  it  invariably  coagulates,  the 
separation  into  clot  and  serum  being  complete 
in  three  or  four  minutes.  It  sometimes  passes 
off  in  a continued  stream  as  pure  blood,  but 
more  often  as  a thin  coloured  serum  mixed 
with  small  flattened  clots,  the  size  of  orange 
seeds,  which,  becoming  broken  down  and,  as 
it  were,  dissolved  in  the  vaginal  mucus, 
appear  at  the  external  orifice  in  the  usual 
uncoagulable  fluid  form.  It  is  invariably 
alkaline. 

In  menorrhagia  the  discharge  is  as  fluid  as 
arterial  blood,  and  not  being  delayed  on  ac- 
count of  the  greater  rapidity  of  escape,  it 
trickles  in  drops  along  the  tube. 

On  account  of  the  great  difficulty  which  is 
experienced  in  obtaining  the  pure  fluid  from 
the  uterus  in  quantities  sufficient  for  chemical 


analysis,  the  following  results  by  Bouehardat 
are  the  more  valuable.  The  woman,  a multi- 
para, was  thirty-five  years  of  age.  To  explain 
the  large  proportion  of  water  Bouehardat 
states  that  she  had  subsisted  chiefly  on  a 
vegetable  and  milk  diet. 

Bouehardat' s analysis  of  pure  menstrual  blood. 


Water  -----  90-08 
Solid  matter  - 6*92 

The  solids  were  composed  of — 

Fibrine,  albumen,  colouring  matter  - 75*27 
Extractive  matter  - 0-42 

Fatty  matter  - 2 21 

Salts  -----  5‘31 

Mucus  -----  16*79 


100*00 

It  will  be  observed  that  the  proportion  of 
fibrine  is  here  much  larger  than  in  the  former 
example.  But  chemical  analysis  is  not  needed 
to  show  that  this  element  of  the  blood  con- 
stitutes a part  of  the  fluid  exuded  from  the 
uterus.  For  in  women  who  have  died  men- 
struating fibrinous  clots  have  been  found  in 
the  uterine  cavity  ; coagula  have  also  just 
been  described  as  forming  at  the  os  uteri  and 
mixing  with  the  fluid  collected  by  the  specu- 
lum, and  it  cannot  have  escaped  observation 
that  clots  sometimes  form  about  the  vulva,  at 
times  of  menstruation,  especially  when  the 
discharge  is  freer  than  usual. 

But  the  notion  that  the  menstrual  discharge 
differs  from  ordinary  blood  “ in  containing 
only  a very  small  quantity  of  fibrine,  or  none 
at  all,”*  which  view  has  gained  general  cur- 
rency of  late,  and  in  support  of  which  the  in- 
vestigations of  Brande  or  Lavagna  are  usually 
quoted,  appears  to  be  altogether  a modern 
one.  For  the  older  writers  considered  the 
menstrual  discharge  as  identical  with  blood. 
Hippocrates  says  in  reference  to  it,  “ procedit 
autem  sanguis  velut  a victima,  et  cito  coagu- 
latur,  si  sana  fuerit  mulier.”  Mauriceau'f'  says 
that  menstrual  blood  does  not  ordinarily  differ 
in  any  way  from  that  which  remains  in  the 
woman’s  body.  So  also  Haller  and  Hunter, 
both  of  whom  regarded  menstruation  as  a 
natural  evacuation  of  blood. 

The  results  of  these  careful  investigations 
therefore  warrant  the  conclusion  that  the  men- 
strual fluid,  at  the  moment  of  its  effusion,  con- 
sists of  pure  blood,  mixed  only  with  the  small 
quantity  of  mucus  and  epithelium  which  it 
receives  in  passing  through  the  bod}'  and  neck 
of  the  uterus,  and  that  at  this  point  it  always 
has  an  alkaline  reaction.  But  that  in  the 
course  of  its  passage  through  the  vagina  the 
original  fluid  becomes  mixed  with  the  mucus 
of  that  canal,  which  there  exists  in  increased 
quantities,  and  that  in  the  acid  of  that  mucus 
the  fibrinous  portion  is  so  far  dissolved  as  to 
render  the  detection,  by  chemical  means,  of 
fibrine,  as  a constituent  of  the  secretion,  diffi- 
cult or  impossible.  So  much,  however,  of 
fibrine  as  belongs  to  the  blood-corpuscles  must 
always  be  present,  for  these  bodies  exist  in 

* Muller’s  Pl^siology  Baly,  p.  1481. 

f Traits  ties  Mai.  des  Fem.  Gross,  p.  45.  3rd  ed. 
1681. 
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large  quantities  in  every  instance  of  a healthy 
menstrual  flux. 

Source  of  the  menstrual  fluid.  — The  vagina, 
the  os  and  cervix,  and  the  body  of  the  uterus, 
have  been  severally  regarded  as  the  parts 
which  furnish  the  menstrual  flux.  And  so 
far  as  the  mucous  element  is  concerned  it  is 
probable  that  all  these  surfaces  contribute  a 
certain  proportion  ; but  that  the  blood  in  nor- 
mal menstruation  is  derived  mainly  from  the 
lining  membrane  of  the  body  of  the  uterus,  is 
placed  almost  beyond  doubt  by  the  following 
considerations : — 

1.  In  the  uterus  of  one  who  has  died  whilst 
menstruating,  a remarkable  difference  is  usu- 
ally perceptible  in  the  condition  of  the  mu- 
cous membrane  lining  the  cavity  of  the  body 
and  cervix  respectively.  That  of  the  body  is 
highly  injected,  of  a deep  red  colour,  the  ves- 
sels distinct,  and  the  capillaries  numerous. 
That  of  the  cervix  exhibits  a condition  the 
opposite  of  this.  It  is  pale,  uninjected,  and 
free  from  all  appearance  of  distended  vessels. 

2.  If  such  a uterus  be  injected,  the  same 
conditions  are  observed  in  a more  marked 
degree.  All  the  capillaries  on  the  mucous 
membrane  of  the  body  are  filled,  but  compa- 
ratively few  of  the  cervix  ; an  abrupt  line 
of  demarcation  occurring  sometimes  at  the 
internal  os  uteri. 

3.  If  gentle  pressure  be  employed,  as  by 
taking  the  uterus  in  the  palm  of  the  hand, 
and  slightly  approximating  the  two  sides, 
blood  is  perceived  to  flow  up  from  the  little 
pores  or  orifices  of  the  utricular  glands,  which 
are  everywhere  perceptible,  upon  the  surface 
of  the  mucous  membrane,  until  this  collects  in 
the  cavity  in  a quantity  sufficient  to  cover  the 
surface. 

4.  If  the  same  experiment  be  made  under 
water,  in  a dish  or  shallow  basin,  with  the 
aid  of  very  gentle  pressure  on  the  sides  of  the 
uterus,  such  as  could  not  apparently  cause 
any  rupture  of  uterine  vessels,  the  little 
streamlets  of  blood  are  seen  welling  up  from 
each  pore,  and  mingling  with  the  water.  In 
neither  of  these  cases  is  the  blood  seen  to 
proceed  from  any  part  of  the  cervix,  but  only 
from  the  lining  membrane  of  the  uterine 
cavity. 

5.  The  blood,  in  ordinary  menstruation,  is 
seen  to  flow  from  the  os  uteri  into  the  specu- 
lum, but  is  never  observed  to  proceed  from 
the  lips  of  the  cervix,  except  the  latter  be  in 
an  abnormal  state.* 

6.  The  cavity  of  the  uterus,  after  death 
during  menstruation,  has  been  frequently 
found  to  contain  blood  or  a coagulum. 

From  these  observations  it  may  be  con- 
cluded, that  in  normal  menstruation  the  blood 
is  furnished  by  the  walls  of  the  uterine  cavity. 
Whether  the  lining  membrane  of  the  oviducts 
also  contributes  any  portion  of  the  fluid  is  not 
certainly  known.  But  I have  had  reason  to 
think  this  very  probable,  from  observing  that,  in 
cases  of  death  during  menstruation,  the  tubes 
as  well  as  the  uterus  contained  blood,  which 

* Whitehead,  loc.  cit.  p.  24. 
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may  in  some  cases,  however,  have  entered  them 
by  regurgitation  from  the  latter.  (See  also  p. 
618.) 

By  what  means  does  the  blood  escape  from 
the  uterine  vessels  in  healthy  menstruation  ? — 
The  investigation  of  this  question  is  attended 
by  great  difficulties,  and  data  sufficient  even 
for  its  approximate  determination  are  yet 
wanting. 

The  explanations  which  have  been  offered 
are  chiefly  the  following  : — 

(a.)  The  blood  is  supposed  to  escape  in 
the  form  of  a secretion. 

So  long  as  it  was  maintained  that  the  men- 
strual fluid  differed  essentially  from  pure 
blood,  the  view  that  it  was  eliminated  from 
the  general  circulating  current  by  a process 
analogous  to  that  which  obtains  in  true  secret- 
ing glands  received  ready  acceptance,  and  the 
menstrual  fluid  was,  in  accordance  with  such 
views,  denominated  a secretion.  But  since  it 
is  now  known  with  tolerable  accuracy  to  what 
portion  alone  of  the  menstrual  fluid  the  term 
secretion  can,  with  any  degree  of  truth,  be 
applied,  it  seems  useless  further  to  argue  the 
question  of  secretion  or  non-secretion,  in 
reference  to  the  main  ingredient  of  this  fluid, 
which  has  already  been  shown  to  be  pure 
blood,  unaltered  in  its  physical  and  chemical 
constituents,  until  after  it  has  become  mixed 
with  other  and  adventitious  matters. 

(b.)  The  blood  is  supposed  to  escape  by 
transudation  through  the  capillaries  of  the 
uterine  mucous  membrane. 

This  view,  which  is  proposed  by  Coste  * 
and  others,  need  not  be  considered  specially 
with  reference  to  the  uterus.  Those  who 
think  that  the  blood-corpuscles,  which  mi- 
croscopic examination  proves  to  be  abun- 
dantly present  in  the  menstrual  fluid,  can  pass 
by  transudation,  unaltered  and  entire,  through 
the  walls  of  capillary  or  other  vessels  without 
rupture  of  their  coats,  will  find  no  difficulty 
in  applying  this  explanation  to  the  production 
of  a like  phenomenon,  as  it  may  be  supposed 
to  occur  in  the  uterus. 

(e.)  The  blood  is  supposed  to  escape 
through  lacerated  capillary  vessels. 

Many  observed  facts  give  to  this  view  a cer- 
tain amount  of  probability.  Thus,  in  an  in- 
jected uterus  the  capillary  vessels,  which  form 
so  fine  a network  upon  its  inner  surface 
(Jig.  439.),  may  be  occasionally  observed  de- 
nuded, and  hanging  forth  in  detached  loops. 
In  such  a condition  I have  found  the  vessels 
when  death  has  occurred  during  menstrua- 
tion.-]' Unless  this  is  a post-mortem  change, 
which  is  improbable,  it  may  be  assumed  that 
this  laying  bare  of  the  capillaries  is  the  conse- 
quence of  a vital  action,  whereby  a portion  of 
the  epithelial  and  mucous  surfaces  are  broken 

* Histoire  du  Developpement,  tom.  prem.,  1 fasc. 
p.  209.  1847. 

f I am  not  prepared  to  assert  that  this  condition 
is  always  present  during  menstruation,  or  that  it  is 
limited  to  such  periods.  A larger  number  of  ex- 
amples than  those  in  which  I have  observed  this 
feature  would  be  necessary  to  establish  such  a fact ; 
and  the  whole  subject  requires  a closer  examination 
than  has  yet  been  given  to  it. 
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down,  and  subsequently  discharged,  along  with 
the  menstrual  fluid.  According  to  the  observa- 
tions of  Pouchet* * * §,  such  an  exfoliation  of  ute- 
rine epithelium  takes  place  monthly  in  women 
and  the  mammalia  generally.  Pouchet,  indeed, 
maintains  that  not  oidy  is  there  a monthly 
desquamation  from  the  uterus,  but  that  this 
extends  to  the  separation  and  expulsion  of  a 
deciduous  membrane  on  each  occasion,  and 
that  this  expulsion,  which  takes  place  in  the 
form  of  the  broken  down  elements  of  the 
deciduous  lining  of  the  uterus,  constitutes  the 
process  described  by  him  under  the  title  of 
intermenstruation.  Such  an  exfoliation,  if 
it  extended  only  to  the  epithelial  cells  sur- 
rounding the  uterine  capillaries,  would  simply 
leave  them  bare,  but  if  proceeding  to  the  ex- 
tent of  removing  the  whole  deciduous  uterine 
lining,  would  of  necessity  carry  off  with  it  the 
whole  capillary  network  of  vessels,  (see  Jig. 
539.)  lying  upon  the  face  of  this  membrane, 
and  consequently  would  leave  a surface  of 
torn  capillaries,  from  which  the  haemorrhage 
might  occur  f,  and  this  in  fact  takes  place  in 
cases  when  dysmenorrhceal  membranes  are 
discharged  (Jig.  443.). 

(d.)  The  blood  is  supposed  to  escape  by 
permanent  vascular  orifices. 

In  the  present  state  of  our  knowledge,  the 
evidence  in  support  of  this  view  is  not  more 
conclusive  than  that  upon  which  the  preceding 
hypothesis  is  built : yet  many  circumstances 
lend  colour  to  it.  The  question  of  a termina- 
tion of  the  uterine  vessels  by  open  orifices  has 
been  occasionally,  though  obscurely,  touched 
upon  by  different  authors.  Thus,  Madame 
Boivin  J,  a most  careful  observer,  after  speak- 
ing of  the  “perspiratory  orifices  of  extreme 
minuteness,”  visible  upon  the  inner  uterine 
surface,  evidently  meaning  the  orifices  of  the 
now  well-known  uterine  glands,  describes  the 
manner  in  which  the  blood  may  be  made,  by 
pressure,  to  appear  in  droplets  upon  the  inner 
surface  of  the  uterus  when  death  has  occurred 
during  menstruation;  and, without  giving  a per- 
sonal opinion,  she  elsewhere  quotes  the  then 
prevailing  views,  that  the  blood  is  furnished 
by  the  exhalent  extremities  of  arteries  termi- 
nating upon  the  inner  surface  of  the  uterus. 
Dr.  Sharpey  $ endeavoured,  by  various  ex- 
pedients, to  determine  what  is  the  precise  re- 
lation of  the  blood-vessels  to  these  orifices 

* Theorie  Positive,  Huitibme  Loi. 

f Pouchet,  who  does  not  enter  upon  the  question 
of  the  effect  which  such  a monthly  denudation  of 
the  inner  surface  of  the  uterus  would  have  upon  its 
capillary  vessels,  nor,  indeed,  at  all  upon  the  con- 
sideration of  the  precise  mode  in  which  the  menstrual 
fluid  escapes,  makes  this  supposed  exfoliation  and 
expulsion  of  the  menstrual  decidua  occur  at  the 
periods  intermediate  between  those  of  the  menstrual 
flux.  Thus  the  idea  of  a separative  process,  which 
might  have  been  made  comparable  with  that  occur- 
ring in  labour,  when  the  entire  ovum  is  thrown  off 
and  a bleeding  surface  is  left,  from  which  the  lochi- 
al  discharge  takes  place,  loses  its  significance  from 
the  circumstance  that  this  phenomenon  is  said  to 
happen  at  periods  when  there  is  no  bleeding. 

J Mdm.  de  l’Art  des  Accouch.,  quarto  ed.  p.  Gl. 
et  seq. 

§ Muller’s  Physiology  by  Baly,  p.  1579. 


in  the  decidua  a little  more  advanced*,  as,  for 
example,  in  early  pregnancy ; but  after  express- 
ing his  conviction  upon  the  subject,  the  pre- 
cise anatomical  connection  between  the  two  is 
left  undetermined.  Ordinarily,  in  injecting  the 
uterus  with  fine  coloured  fluids,  I have  ob- 
served the  cavity  to  become  filled,  the  injec- 
tion apparently  escaping  by  the  glandular  ori- 
fices, which  also  themselves  may  be  seen  filled 
with  injection.  In  some  specimens  a capillary 
branch  may  be  observed  passing  to  and  stop- 
ping short  at  one  of  these  canals  or  orifices, 
and  having  much  the  appearance  of  an  open 
vessel.  Without  personally  expressing  an 
opinion  upon  this  point  until  I have  carried 
further  some  experiments  now  in  progress, 
I may  observe,  that  the  idea  of  a permanently 
open  termination  of  vessels  here  need  not  be 
set  aside  upon  the  objection  that  such  an  ar- 
rangement would  produce  a constant  bleeding, 
because  the  vessels  supplying  the  blood  must 
first  pass  through  a dense  muscular  tissue, 
amply  sufficient  to  control  or  arrest  bleeding, 
as  indeed  it  does  effectually  after  labour,  when 
much  larger  mouths  are  laid  open,  and  also 
occasionally  when  menstruation  is  suddenly 
arrested  by  powerful  mental  impressions,  acting 
apparently  upon  the  muscular  fibre  of  the 
uterus  ; while  many  positive  facts  might  be 
adduced  in  support  of  such  a view,  such  as  the 
frequent  bleedings  of  uterine  polypi,  which  are 
always  invested  by  mucous  membrane,  the 
ready  passage  of  fluids  through  the  surface  of 
the  latter  when  their  main  vessels  are  injected, 
and  the  like. 

What  is  the  purpose  of  menstruation  ? — To 
this  question  no  reply  will  be  satisfactory 
which  does  not  include  the  consideration  of 
many  other  circumstances  besides  the  mere 
escape  of  blood.  Menstruation  has  evidently 
a much  deeper  signification  than  is  declared 
simply  by  the  flux,  which  is  probably  not  the 
most  important  part  of  the  function,  although 
it  constitutes  the  external  sign  or  evidence 
of  it. 

Amid  all  the  crude  hypotheses  of  former 
times,  such  as  that  menstruation  is  due  to  fer- 
mentation, lunar  influence,  and  the  like,  some 
of  the  older  writers  appear  nevertheless  to  have 
had  a dim  perception  of  the  truth  when,  under 
the  form  of  an  elegant  type,  they  shadowed 
forth  that  which  appears  to  be  the  real  pur- 
pose of  the  menstrual  act.  The  French  term, 
“fleurs,”  and  the  English,  “flowers,”  are  now 
fallen  into  disuse ; but  they  were  employed  in 
earlier  times  as  designations  of  menstruation, 
for  the  purpose  of  suggesting  that,  after  the 
example  of  trees,  which  do  not  bear  unless 
the  fruit  is  preceded  by  the  blossom,  so  a 
woman  does  not  become  pregnant  until  she 
also  has  had  her  flowers. f 

Menstruation  is  not  established  until  the 
ovaries  have  reached  a certain  stage  of  de- 
velopment, and  the  maturation  and  discharge 

* It  must  be  observed  that  throughout  this 
article  the  terms  “ decidua”  and  “ mucous  or  lining 
membrane  of  the  uterus”  are  employed  as  strictly 
synonymous. 

f Mauriceau,  Malad.  des  Femmes  grosses.  1681. 
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of  ova  has  commenced .*  It  continues  to  be 
performed  as  long  as  the  process  of  ovulation 
is  continued ; but  when  the  latter  ceases,  and 
the  ovaries  have  become  shrunken,  their  tissues 
attenuated  and  wasted,  and  Graafian  follicles 
can  be  no  longer  distinguished,  menstruation 
ceases  to  be  performed. 

These  facts  show  that  menstruation  and 
ovulation  proceed  pari  passu  ; but  they  do  not 
alone  prove  that  the  one  function  is  dependent 
upon  the  other. 

If,  however,  both  ovaries  are  congenitally 
deficient,  no  attempt  at  menstruation  is  ever 
observed;  while,  on  the  other  hand,  in  cases 
where  the  ovaries  are  present  but  the  uterus 
is  deficient,  puberty  becomes  established  in 
due  course,  and  then  a regularly  recurring 
menstrual  molimen  may  be  observed,  although 
for  the  want  of  the  uterus  this  function  can- 
not be  carried  out.  See  note 

Or  if,  under  ordinary  circumstances,  after 
the  regular  establishment  of  menstruation, 
both  ovaries  become  extensively  diseased,  or 
both  are  removed  by  operationf , menstruation 
is  from  that  moment  permanently  suspended. 

Hence  it  appears  that  the  presence  of  the 
ovary  in  a healthy  state  is  essential  to  men- 
struation. 

But  something  more  also  is  needed  ; for  the 
ovaries  may  be  present  and  healthy,  yet  if 
they  cease  for  a time  to  mature  or  emit  ova, 
as  for  example  during  pregnancy  and  lactation, 
when  they  are  passive  J,  then,  so  long  as  those 
processes  endure,  menstruation  is  also  com- 
monly suspended,  but  returns  after  the  •com- 
pletion of  one  or  both  of  them. 

A series  of  facts  so  consistent  appears  to 
admit  of  but  one  interpretation  : namely,  that 
a menstruating  condition  of  the  uterus  bears 
a direct  relation  to  the  active  operations  of 
the  ovaries,  and  that  this  function  is  only  per- 
formed under  circumstances  which  render 
pregnancy  possible  so  far  as  the  ovaries  are 
concerned  ; but  if  the  conditions  are  such  that 
impregnation  cannot  take  place,  then  the  ute- 
rus, although  it  may  be  healthy,  does  not 
menstruate. 

But,  in  addition  to  this  general  relationship 
between  menstruation  and  ovulation,  it  is  ne- 
cessary to  determine  further  if  any  direct  cor- 
respondence exists  between  each  separate  act 
of  menstruation  and  the  maturation  or  dis- 
charge of  one  or  more  ova  from  the  ovary,  so 
that  these  two  acts  shall  be  coincidentally 
performed. 

The  following  evidence  supports  this  view. 

The  ovaries  at  the  menstrual  periods  are 
not  unfrequently  the  seat  of  pain  and  tender- 
ness, indicating  some  unusual  activity  of  this 
part.  This  is  most  remarkable  in  the  rare 
case  of  hernia  of  the  ovary.$ 

* The  views  of  Dr.  Ritchie  in  dissent  from  this 
statement  have  been  already  noticed,  p 572. 

f See  Mr.  Pott’s  case,  p.  573. 

j Negrier’s,  loc.  cit. 

§ In  a case  of  this  kind  recorded  by  Dr.  Oldham 
(Proceedings  of  the  Roy.  Soc.  vol.  viii.  p.  377.),  both 
ovaries  had  deseendedmrough  the  inguinal  canals, 
and  were  permanently  lodged  in  the  upper  part  of 
the  external  labia.  At  intervals  of  about  three 


In  women  who  have  died  during  a men- 
strual period  the  ovaries  have  been  frequently 
observed  to  present  unmistakable  signs  of  the 
recent  rupture  of  one  or  more  Graafian  fol- 
licles. Some  examples  of  this  fact  have  been 
already  given.  In  one  case  the  ovum  itself 
was  found  in  the  Fallopian  tube  (p.  567.).* 

Conception  is  supposed  to  take  place  most 
frequently  within  a few  days  after  a menstrual 
period,  and  therefore  during  the  time  which 
an  ovum,  if  it  were  emitted  from  the  ovary 
during  menstruation,  would  occupy  in  passing 
down  the  Fallopian  tube  and  perhaps  in  ar- 
riving at  the  uterus. 

Menstruation  corresponds  in  many  particu- 
lars with  the  oestrus,  or  rut,  in  the  mammalia, 
and  in  them  it  is  only  during  the  oestrus  that 
ova  are  emitted  from  the  ovaries,  and  that  con- 
ception can  take  place. 

The  foregoing  facts  constitute  evidence 
bearing  upon  two  distinct  points.  The  first 
series  proving  that  a menstruating  condition 
of  the  uterus  is  maintained  only  so  long  as 
the  ovaries  continue  in  the  active  performance 
of  their  function  of  preparing  and  ripening 
ova.  The  second  series  affording  a certain 
amount  of  presumptive  evidence,  that  each 
separate  act  of  menstruation  is  connected 
with  or  is  dependent  upon  a corresponding 
act  of  maturation,  and  perhaps  of  spontaneous 
emission  of  one  or  more  ova  from  the  ovaries. 

The  accuracy  of  the  first  conclusion  will 
probably  not  be  questioned  ; but  if  the  second 
point  is  to  be  regarded,  as  at  present,  more 
than  an  hypothesis  having  many  facts  and 
probabilities  for  its  support ; if,  as  M.  Pouchet 
believes,  we  qre  justified  in  considering  as 
established  laws  of  generation  that  in  man 
ova  are  emitted  from  the  ovary  at  fixed  epochs 
and  at  no  other  times,  and  that  these  occa- 

weeks  one  or  both  ovaries  were  observed  to  become 
painful  and  tumid,  the  swelling  augmented  for  four 
days,  remained  stationary  for  three  days,  and  then 
gradually  declined  ; the  whole  process  occupying 
generally  from  ten  to  twelve  days.  It  happened, 
unfortunately,  that  in  this  case  the  uterus  and  va- 
gina were  deficient,  so  that  menstruation  could  not 
take  place ; but  the  case  in  one  respect  is  the  more 
interesting  on  that  account,  for  notwithstanding  the 
absence  of  the  uterus,  all  the  external  signs  of  pu- 
berty were  present,  and  the  evidence  of  a periodical 
activity  and  excitement  of  the  ovaries,  and  of  a 
menstrual  molimen  affecting  the  organs  which  were 
not  malformed,  were  here  unmistakable.  These 
circumstances  forcibly  call  to  mind  the  painful 
condition  of  the  ovaries  which,  in  a similar  case, 
induced  Mr.  Pott  to  extirpate  those  organs. 

* Upon  the  connection  between  the  discharge  of 
ova  from  the  ovaries,  and  the  phenomena  of  heat 
and  menstruation,  the  following  should  be  con- 
sulted, viz. : — E.  Home,  Lectures  on  Comparative 
Anatomy,  vol.  iv.,  and  Phil.  Trans.  1817  and  1819 ; 
Power,  Essays  on  the  Female  Economy,  1821 ; 
R.  Lee,  Cyclopaedia  of  Practical  Medicine,  art. 
Ovary,  1834  ; Gendrin,  Traite  Philosophique  de 
Medecine  Pratique,  t.  i.  1839;  W.  Jones,  Practical 
Observations  on  Diseases  of  Women,  1839  ; Paterson, 
Edinb.  Med.  and  Surg.  Journ.  vol.liii;  Girdwood, 
Lancet,  1842-43 ; in  addition  to  the  works  of  Bis- 
choff,  Raciborski,  Negrier,  Coste,  and  Pouchet,  al- 
ready quoted  under  the  title  Ovary,  p.  568.,  where 
will  be  found  a full  account  of  the  process  of  ovula- 
tion. 
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sions,  which  furnish  the  sole  opportunities  for 
impregnation,  bear  the  same  constant  relation 
to  menstruation  that  the  acts  of  ovulation  and 
the  times  of  conception  in  the  mammalia  bear 
to  the  oestrus,  it  becomes  necessary  to  exa- 
mine more  closely  the  grounds  of  this  belief ; 
and  for  this  purpose  the  circumstances  as  yet 
ascertained  regarding  the  times  of  conception 
in  women,  the  condition  of  their  ovaries,  not 
only  during  menstruation  but  in  the  intervals 
also,  and  the  actual  relation  which  the  oestrus, 
or  period  of  conception  in  mammals,  bears  to 
menstruation,  may  be  briefly  passed  in  review. 

The  precise  period  at  which  conception  in 
the  human  subject  occurs  in  most  cases  cannot, 
for  obvious  reasons,  be  determined,  but  when- 
ever conception  can  be  traced  to  a single  op- 
portunity, the  process  of  impregnation,  or  the 
fertilisation  of  the  ovum  by  contact  with  the 
spermatozoa,  may  be  assumed  to  take  place 
within  a few  hours  after  the  act  of  insemina- 
tion ; for  the  spermatic  fluid  rapidly  traverses 
the  generative  canal,  while  here  spermatozoa 
cease  to  have  motion  within  thirty  hours  at 
latest  from  the  time  of  emission. 

From  various  methods  of  computation  it  is 
supposed  that  in  a large  majority  of  cases  con- 
ception occurs  during  the  first  half  of  a men- 
strual interval,  and  most  commonly  during  the 
first  week.  In  sixteen  instances  noted  by 
Raciborski  conception  occurred  as  late  as  the 
tenth  day  after  menstruation  in  only  one 
case.* 

The  number  of  instances  in  which  con- 
ception can  be  ascertained,  or  may  be  fairly 
assumed,  to  have  taken  place  in  the  latter  half 
of  a menstrual  interval  is  comparatively  small. 
Nevertheless  impregnation  may  unquestionably 
occur  during  this  time,  and  even  within  a day 
or  two  of  the  next  menstrual  flow,  which  is 
then  usually  diminished  in  duration  and  quan- 
tity, or  is  reduced  to  a mere  show. 

Now  if  we  endeavour  to  explain  these  facts, 
relating  to  the  times  of  conception,  by  the  aid 
of  an  ovular  theory  of  menstruation,  the  ques- 
tion may  be  brought  within  very  narrow  limits. 
One  of  two  postulates  may  be  assumed.  An 
ovum  emitted  at  or  soon  after  a menstrual 
period  either  remains  susceptible  of  impreg- 
nation through  the  whole  of  the  succeeding 
interval,  or  it  loses  that  susceptibility,  and 
perhaps  perishes  before  the  recurrence  of  the 
next  menstrual  flow. 

The  first  hypothesis  would  sufficiently 
account  for  impregnation  taking  place  at  any 
part  of  a menstrual  interval  ; but  it  has  little 
or  no  evidence  for  its  support.  Nothing,  in- 
deed, is  known  regarding  the  length  of  time 
during  which  the  human  ovum  remains  sus- 

*  These  and  similar  facts  have  been  commonly 
regarded  as  showing  a greater  aptitude  for  concep- 
tion shortly  after  menstruation ; but  the  influence 
of  mere  opportunity  has  not  perhaps  been  sufficiently 
considered;  for  if,  as  in  the  case  of  the  Jews  under 
the  strict  requirements  of  the  Levitical  law,  the 
whole  of  the  first  week,  or  that  period  which  is 
commonly  regarded  as  most  favourable  to  concep- 
tion, be  withdrawn  from  the  opportunities  for  im- 
pregnation, no  diminution  whatever  of  prolific  power 
results. 


ceptible  of  impregnation  after  it  has  escaped 
from  the  ovary.  The  period  of  susceptibility 
in  the  mammalia  generally  is  variable.  In  the 
bitch,  as  already  stated  (p.  606.),  the  ovum, 
after  quitting  the  ovary,  is  supposed  to  re- 
main in  the  tube  during  six  or  eight  days.  Its 
passage  is  probably  quite  completed  in  ten 
days.  In  the  guinea-pig  the  period  is  much 
shorter,  as  the  ovum  enters  the  uterus  at  the 
end  of  the  third  day.  In  the  rabbit  also  the  pe- 
riod does  not  extend  beyond  the  beginning  of 
the  fourth  day.  But  by  the  time  that  the  ovum 
reaches  the  uterus,  or  sometimes  even  the  lower 
end  of  the  oviduct,  in  most  of  the  mammalia 
yet  observed,  the  oestrus  is  past,  and  with  it 
also  the  opportunity  for  impregnation.  The 
evidence  therefore  obtainable  from  the  mam- 
malia fails  to  support  the  conjecture,  that  in 
man  an  ovum  detached  during  menstruation 
can  remain  susceptible  of  impregnation  through 
the  whole  of  a menstrual  interval,  consisting 
of  twenty-three  or  more  days,  although  the 
period  of  this  susceptibility  may  be  longer  in 
man  than  in  the  other  examples  cited. 

But  if  this  first  hypothesis  fails,  the  second 
appears  inevitable,  viz.,  that  an  ovum  emitted 
during  menstruation  loses  its  susceptibility  of 
impregnation  before  the  termination  of  the 
succeeding  menstrual  interval.  M.  Pouchet 
supposes,  that  in  the  human  subject  the  dura- 
tion of  this  susceptibility  does  not  exceed  four- 
teen days.  Consequently  if,  according  to  the 
strict  formula  of  the  latter  physiologist,  ova  are 
emitted  only  at  or  shortly  after  the  menstrual 
periods,  there  must  remain  a portion  of  each 
menstrual  interval,  during  which  every  woman 
is  physically  incapable  of  conception.  And 
this  alternative  M.  Pouchet*  does  not  hesitate 
to  adopt. 

But  since  this  conclusion  is  incompatible 
with  the  facts  already  stated  regarding  the 
occasional,  though  probably  rare  occurrence  of 
conception  during  the  latter  portion  of  a men- 
strual interval,  and  especially  towards  its  con- 
clusion, M.  Coste,  who  shares  with  many 
others  a belief  in  these  facts,  has  proposed  an 
explanation  which  constitutes  a very  con- 
siderable modification  of  the  ovular  theory  of 
menstruation.  To  account  for  impregnation 
at  a later  period  than  usual  of  a menstrual  in- 
terval, M.  Coste  supposes  that  a ripe  or  dis- 
tended Graafian  follicle,  having  failed  in  reach- 
ing the  point  of  rupture,  may  remain  stationary, 
as  it  sometimes  does  in  mammals  f , and  that 
the  influence  of  the  male  is  sufficient  to  de- 
termine the  dehiscence  of  a follicle  in  such  a 
state.  And  in  order  to  anticipate  the  obvious 
objection,  that  if  the  emission  of  an  ovum  from 
the  ovary  is  the  cause  or  occasion  of  menstrua- 

* Th^orie  Positive.  — M.  Pouchet  believes  that  a 
slender  decidua  is  always  formed  at  the  decline  of 
each  menstruation,  which,  together  with  the  ovum, 
whenever  the  latter  is  not  impregnated,  is  cast  off 
from  the  uterus  between  the  tenth  and  fourteenth 
day,  and  that  after  this  event  every  woman  remains 
incapable  of  conception  until  the  next  menstrual 
period,  when  the  detachment  of  another  ovum  from 
the  ovary  renews  her  capacity  for  impregnation. 

f For  a fuller  statement  of  this  view,  with  illus- 
trative examples,  see  p.  568. 
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tion,  the  latter  phenomenon  ought  to  be  re- 
peated whenever  the  former  event  occurs  ; and 
consequently  in  the  case  now  under  conside- 
ration M.  Coste  suggests  that  the  same  cause 
which  provokes  the  discharge  of  the  ovum  in 
this  case,  also  occasions  fecundation,  which 
arrests  the  menstrual  flux  before  this  has  time 
to  manifest  itself. 

Thus,  if  even  the  foregoing  explanation 
could  be  deemed  satisfactory,  it  appears  ne- 
cessary occasionally  to  fall  back  upon  the  old 
doctrine  of  the  detachment  of  ova  coincidently 
with  fecundation,  in  order  to  supply  the  de- 
ficiencies of  the  newer  theory  of  their  sponta- 
neous emission  independently  of  it.  It  must 
however  be  confessed,  that  every  view  yet 
offered  of  the  direct  dependence  of  each  sepa- 
rate act  of  menstruation  upon  a corresponding 
act  of  ovulation,  disappoints  expectation  by 
leaving  some  condition  relating  to  conception 
unexplained,  or  explainable  only  by  raising  an 
additional  hypothesis  ; while  many  circum- 
stances of  common  occurrence,  such  as  the 
sudden  reappearance  of  menstruation  under 
mental  emotion  and  the  like,  are  left  unac- 
counted for  upon  any  hypothesis  of  ovarian 
dominance. 

If  next  the  ovular  view  of  menstruation  be 
tested  by  the  evidence  derived  from  anatomy, 
although  many  facts  will  be  found  in  proof  of 
the  statement  that  ova  are  often  emitted  at 
the  menstrual  period,  these  cases  have  not 
been  yet  sufficiently  collated  to  form  a series 
capable  of  affording  unquestionable  conclusions 
as  to  the  precise  relation  which  the  emission 
of  ova  bears  to  each  menstrual  act.  That 
ova  may  pass  spontaneously  from  the  ovary 
during  the  menstrual  flow  is  proved  by  cases 
already  given  at  p.  567.  and  605.  M.  Pouchet, 
however,  supposes  that  it  is  the  maturation  of 
the  ova  which  takes  place  during  menstruation, 
and  that  their  emission  follows  immediately 
or  within  four  days  after  the  cessation  of  the 
flow.  M.  Coste  found  the  period  of  rupture 
of  the  Graafian  follicle  to  be  very  variable.  In 
one  case  the  follicle  was  already  burst  on  the 
first  day  of  menstruation.  In  a second  in- 
stance, although  five  days  had  passed  from 
the  cessation  of  the  flux,  the  follicle  was  still 
entire,  though  the  slightest  pressure  sufficed 
to  cause  its  rupture.  In  a third  case  fifteen 
days  had  elapsed,  and  yet  rupture  had  not 
taken  place.  In  the  example  represented  by 
fig.  380.  ten  days  had  passed  since  the  last  men- 
struation began,  and  the  follicle  was  entire, 
though  perfectly  ripe,  and  apparently  upon 
the  point  of  rupture. 

These  examples,  in  the  same  degree  that 
they  favour  a belief  in  the  occurrence  of  im- 
pregnation at  indefinite  periods  of  the  men- 
strual intervals,  by  showing  how  conception  is 
then  possible,  discourage  the  view  that  the 
emission  of  ova  is  necessarily  limited  to  the 
precise  times  of  the  menstrual  flow.  But 
until  a larger  number  of  examples  than  yet 
exists,  showing  the  condition  of  the  follicles 
during  both  the  menstrual  periods  and  inter- 
vals, has  been  collected  and  carefully  com- 
pared, no  definite  conclusions  as  to  the  exact 


relation  which  the  emission  of  ova  bears  to 
each  act  of  menstruation  can  be  arrived  at, 
so  far  as  anatomical  evidence  is  concerned. 
For  the  attention  of  observers  having  been 
directed  more  to  the  condition  of  the  ovaries 
at  the  time  of  menstruation  than  in  the  inter- 
val, much  more  has  been  ascertained  of  their 
state  at  the  former  than  at  the  latter  periods. 
Yet  it  is  during  the  intervals  of  menstruation 
that  conception  in  man  normally  takes  place, 
while  mammals  become  impregnated  only 
during  the  oestrus. 

It  is  important,  therefore,  to  determine, 
thirdly,  how  far  the  oestrus  or  rut  in  the  mam- 
malia may  be  regarded  as  comparable  with  the 
act  of  menstruation  in  the  human  female;  for  if, 
as  is  commonly  supposed,  these  two  functions 
are  identical,  or  nearly  so,  then  the  facts  to  be 
derived  from  comparative  anatomy  may  assist 
further  in  determining  the  nature  and  extent 
of  the  relation  between  menstruation  and  ovu- 
lation in  man.  But  if  the  phenomena  atten- 
dant upon  the  rut  do  not,  in  all  respects,  coin- 
cide with  those  accompanying  menstruation, 
the  conclusions  which  are  legitimately  de- 
ducible  from  observation  of  the  former  func- 
tion must  not  be  too  strictly  applied  to  the 
latter. 

In  the  mammalia  the  periods  of  emission  of 
the  ova  from  the  ovary,  and  of  their  passage 
down  the  Fallopian  tube,  are  undoubtedly 
coincident  with  the  oestrus.  It  is  only  on  these 
occasions  that  the  female  manifests  an  instinc- 
tive desire  for  copulation.  She  is  then  said 
to  be  in  heat.  The  vulva  is  congested,  swollen, 
and  bedewed  with  an  increased  secretion, 
which  is  generally  odorous,  and  is  sometimes 
tinged  with  blood.  This  condition  is  of  brief 
duration.  At  the  longest  it  continues  for  a 
few  days.  But  whatever  be  its  duration  it  is 
the  only  period  during  which  the  female  can 
be  impregnated. 

In  the  human  subject  the  periodical  return 
of  congestion  of  the  reproductive  organs,  the 
menstrual  flow,  and  the  corresponding  spon- 
taneous emission  of  ova,  so  far  as  this  point 
has  yet  been  ascertained  by  post-mortem  ex- 
amination, accord  with  the  phenomena  dis- 
played by  the  mammalia  during  the  oestrus.  It 
is  also  believed  that  in  some  instances  concep- 
tion has  taken  place  during  menstruation*,  a 
circumstance  which  is  clearly  reconcilable  with 
the  anatomical  evidences  already  produced, 
and  is  so  far  in  accordance  with  what  nor- 
mally occurs  in  the  mammalia  during  cestrua- 
tion. 

But  here  the  analogy  ceases.  And  from 
this  point  onwards  the  more  closely  the  two 
functions  are  compared,  the  more  plainly  does 
it  appear  that  although  the  oestrus  and  men- 
struation possess  many  circumstances  in  com- 
mon, yet  the  resemblance  endures  only  for  a 
certain  period,  more  or  less  brief,  while,  after 
this  is  past,  there  follows  in  man  an  inter- 
mediate condition  which  is  not  only  not  com- 
parable with  the  corresponding  intermediate 

* Some  of  the  few  authorities  for  this  fact  extant 
are  quoted  in  the  works  of  Pouchet  and  Coste,  loc. 
cit. 
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state  in  animals,  but  is  in  many  of  its  essential 
features  the  direct  converse  of  this. 

For,  as  already  stated,  in  the  mammalia 
usually  by  the  time  that  the  ovum  has  reached 
the  uterine  extremity  of  the  oviduct,  or  has 
entered  the  uterus,  the  opportunity  for  im- 
pregnation is  lost,  the  oestrus  is  over,  and  the 
animal  refuses  the  male  : all  the  conditions 
immediately  necessary  to  procreation  then  pass 
away,  and  an  interval  of  perfect  inaptitude  en- 
sues, which  is  sometimes  so  remarkable  that 
not  only  are  no  ripe  ova  to  be  found  in  the 
ovaries,  but  even  the  male  organ  ceases  to 
secrete  semen.  In  this  series  of  recurrent 
periods,  marked  by  irresistible  impulse,  alter- 
nating with  total  inappetence  for  congress, 
nothing  is  more  evident  than  that  each  corre- 
sponds with  an  internal  physical  condition,  of 
which  it  affords  a most  intelligible  explana- 
tion. The  appetency  occurring  and  remain- 
ing only  as  long  as  congress  would  be  fruitful ; 
the  inappetency  returning  whenever  this  would 
be  necessarily  infertile. 

Now,  with  regard  to  the  human  subject, 
whatever  may  be  possible  during  menstruation, 
yet  essentially  the  intervals  of  the  menstrual 
acts  are  the  times  of  fertility  in  women.  And 
the  only  question  that  can  arise  upon  this 
point  is,  whether  the  power  of  conception  ex- 
tends over  the  whole  or  over  a part  only  of 
this  interval — a question  that  has  been  already 
considered. 

In  all  that  relates,  therefore,  to  the  coinci- 
dence of  the  ovipont  with  the  oestrus  of  mam- 
mals, the  evidence  derived  from  comparative 
anatomy  serves  to  strengthen  the  belief  in  a 
corresponding  correlation  between  the  emis- 
sion of  ova  and  the  act  of  menstruation  in  the 
human  subject.  But  in  respect  of  the  inter- 
val, the  great  divergence  of  the  facts  here  dis- 
played tends  to  embarrass  and  perplex  rather 
than  to  elucidate  the  question  as  it  relates  to 
man.  For  it  is  precisely  in  this  interval  that 
all  the  circumstances  occur  which,  for  want  of 
a consistent  explanation,  have  often  thrown  a 
doubt  over  the  whole  theory  of  the  direct 
dependence  of  menstruation  upon  ovarian  in- 
fluence ; and  in  elucidating  these  points,  com- 
parative anatomy  affords  little  or  no  help. 

In  taking  a retrospect  of  these  several  facts 
relating  to  menstruation  and  its  connection 
with  a corresponding  ovipont,  an  essential 
distinction  should  be  made  between  the  influ- 
ence of  the  ovaries  in  determining  the  power 
of  the  uterus  to  perform  the  menstrual  act, 
and  any  influence  which  they  may  have  over 
the  periodicity  of  that  function.  In  all  that 
relates  to  the  former  faculty,  the  power  of  the 
ovaries  may  be  regarded  as  indisputably  esta- 
blished. In  much  that  is  connected  with  the 
latter,  there  is  obviously  room  for  more  in- 
formation than  we  at  present  possess. 

If  each  separate  act  of  menstruation  is  de- 
termined by  certain  modifications  periodically 
occurring  in  the  ovary,  it  is  probable  that  the 
essential  part  of  the  process  is  the  maturation 
of  an  ovum  within  the  follicle,  while  the 
process  of  its  emission  may  be  an  accidental 
feature,  not  always  occurring,  sometimes  hap- 


pening spontaneously,  and  sometimes  caused 
in  the  way  already  suggested,  but  having 
nothing  necessarily  to  do  with  the  menstrual 
act,  although  the  time  of  its  occurrence  may 
materially  affect  the  period  of  a resulting  im- 
pregnation. 

The  purpose  of  the  flux  remains  to  be  con- 
sidered. If  the  quantity  of  fluid  escaping  at 
each  recurrence  of  menstruation  be  estimated 
at  three,  or  possibly  five,  ounces,  and  the  pro- 
cess is  repeated,  without  interruption  from 
pregnancy,  lactation,  or  disease,  once  in  every 
lunar  month,  or  thirteen  times  annually  for 
thirty  years,  then  an  aggregate  quantity  of 
seventy-two  pounds  or  nine  gallons  on  the  for- 
mer supposition,  or  of  a hundred  and  tw'enty- 
two  pounds  or  fifteen  gallons  upon  the  latter 
estimate,  will  have  passed  from  the  system  in 
the  course  of  menstrual  life,  and,  so  far  as 
this  is  composed  of  blood,  will  have  been  ap- 
parently entirely  wasted. 

It  is  difficult  to  arrive  at  a perfectly  satis- 
factory conclusion  regarding  the  purpose  of 
this  large  loss.  For  the  external  escape  of 
blood  must  be  regarded  as,  to  a certain  ex- 
tent, an  accidental  feature  in  the  process  of 
menstruation.  That  it  is  not  essential  to  fer- 
tility, is  proved  by  the  fact  that  women  some- 
times, though  very  rarely,  breed  who  do  not 
menstruate  ; that  the  temporary  suspension  of 
the  menstrual  flow  during  lactation  is  no  cer- 
tain preventive  of  conception ; and  that,  oc- 
casionally, young  girls  become  pregnant  before 
the  menstrual  age  has  arrived. 

The  blood  which  escapes  is  certainly  con- 
verted to  no  positive  use.  No  office  can  be 
assigned  to  it,  such,  for  example,  as  has  been 
suggested  for  the  analogous  escape  of  blood 
into  the  ripe  ovisac  — an  effusion  that  has 
been  termed  the  menstruation  of  the  follicle.* 
But  although  the  blood,  after  it  has  passed 
the  uterine  epithelium,  is  altogether  lost,  it 
may,  by  escaping,  fulfil  the  negative  purpose 
of  affording  relief  to  the  congested  capillaries 
of  the  uterus.  For  we  find,  from  various  kinds 
of  evidence,  that,  at  each  menstrual  period, 
all  the  uterine  tissues  become  charged  with  a 
more  than  ordinary  quantity  of  blood,  and, 
therefore,  with  the  materials  necessary  to 
those  rapid  growths  which  have  been  shown 
to  commence  as  soon  as  impregnation  has 
taken  place.  From  the  moment  that  the 
latter  occurs,  the  mucous  and  other  tissues 
of  the  uterus  begin  rapidly  to  expand,  and 
the  current  of  blood  is  diverted  to  new  chan- 
nels. There  is  then  no  overplus,  until  the 
whole  cycle  of  generative  acts,  including  lacta- 
tion, is  complete.  The  only  observable  break 
happens  at  parturition  ; but  after  the  balance 
of  the  uterine  circulation  has  been  restored 
by  the  escape  of  blood  at  the  time  of  labour, 
and  by  the  lochia,  there  is  again  usually  no 
redundance  until  the  office  of  the  mammary 
glands  has  ceased.  Then,  the  activity  of  the 
ovaries  recommencing,  the  periodical  hyper- 
aemia  of  the  uterine  vessels  returns,  and  the 
overplus  is  emitted  in  the  form  of  menstrual 

* See  p.  556. 
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blood.  And  thus,  by  each  act  of  menstrua- 
tion, the  uterus  is  placed  in  a state  of  prepa- 
ration for  that  profuse  development  of  its 
tissues  which  impregnation  may  at  any  time 
of  the  succeeding  interval  call  forth. 

The  office  of  the  uterus  in  insemination. — 
After  menstruation,  which  is  to  be  regarded  as 
a process  preparatory  to  impregnation,  the 
next  office  of  the  uterus  is  that  of  receiving 
the  seminal  fluid,  and  apparently  of  conducting 
it  to  the  Fallopian  tubes,  by  which  again  it 
may,  in  rare  instances,  be  carried  as  far  as  the 
ovary.  To  this  office  the  form  of  the  uterus 
appears  to  be  well  adapted  in  all  its  parts. 
For,  first,  the  cervix  uteri  is  so  constructed  as 
to  lie  in  the  centre  of  the  upper  dilated  portion 
or  fornix  of  the  vagina,  into  which  it  projects 
to  a distance  of  3 — 4//r.  This  dilated  ex- 
tremity of  the  vagina  forms  a pouch  which  re- 
ceives the  extremity  of  the  intromittent  organ, 
and  in  this  receptacle  the  seminal  fluid  is  de- 
posited. But,  on  account  of  the  natural  posi- 
tion of  the  uterus,  which  lies  in  the  axis  of  the 
pelvic  brim,  while  the  course  of  the  vagina 
corresponds  with  that  of  the  cavity  and  out- 
let (fig.  433.),  the  cervix  uteri  is  so  directed 
(downwards  and  backwards)  as  to  cause  the 
os  uteri  externum  to  be  maintained  in  the 
very  centre  of  this  pouch,  so  that  the  seminal 
fluid  will  be  retained  in  a situation  in  which  it 
is  most  certain  to  flow  through  this  orifice  into 
the  cervix.*  But  the  cervical  canal  is  traversed 
by  numerous  furrows,  which  will  act  as  so  many 
channels,  conducting  the  semen  to  the  internal 
os,  while  the  dilated  central  portion  of  that 
canal  ( fig . 424.)  serves  the  purpose  of  a second 
reservoir. 

It  may  also  be  readily  believed  that  the 
ejaculatory  act  on  the  part  of  the  male  will 
suffice  to  carry  the  seminal  fluid  thus  far, 
although  the  impetus  with  which  it  is  propelled 
having  been  checked  by  the  constriction  caused 
by  the  external  os  uteri,  would  hardly  suffice 
to  carry  it  much  beyond  the  more  narrow  bar- 
rier existing  at  the  internal  os.  Or  if  it  should 
pass  this  second  obstacle,  the  almost  complete 
apposition  of  the  walls  of  the  uterus  would 
prevent  any  considerable  penetration  of  the 
semen  further  into  the  uterine  cavity,  so  far  as 
this  is  dependent  on  the  act  of  ejaculation. 

But  this  very  apposition  of  the  uterine  walls 
may,  in  another  manner,  assist  the  onward 
progress  of  the  semen,  by  inducing  a kind  of 

* Dr.  James  Blundell  has  described  a peculiar 
movement  which  he  observed  in  the  vagina  of  the 
rabbit,  and  which  serves  to  explain  the  mode  of  in- 
troduction of  the  seminal  fluid  into  the  uterus: — 
“This  canal  during  the  heat  is  never  at  rest;  it 
shortens,  it  lengthens,  it  changes  continually  in  its 
circular  dimensions ; and  when  irritated  especially 
will  sometimes  contract  to  one-third  of  its  quiescent 
diameter.  In  addition  to  this  action  the  vagina 
performs  another,”  which  “consists  in  the  falling 
down,  as  it  were,  of  that  part  of  the  vagina  which 
lies  in  the  vicinity  of  the  wombs ; so  that  it  every 
now  and  then  lays  itself  as  flatly  over  their  orifices 
as  we  should  apply  the  hand  over  the  mouth  in  an 
endeavour  to  stop  it.  How  well  adapted  the  whole 
of  this  curious  movement  is  for  the  introduction  of 
the  semen  at  the  opening  it  is  needless  to  explain.” 
— Researches  Phys.  and  Pathol,  p.  55.  1825. 


capillary  attraction,  such,  for  example,  as  will 
cause  water  to  rise,  to  a certain  distance,  be- 
tween two  plates  of  glass  placed  in  close  con- 
tact. The  rigid  walls  of  the  human  uterus, 
which  are  normally  in  such  close  apposition 
that  sections  made  in  certain  directions  scarcely 
suffice  to  display  any  appreciable  cavity  (figs. 
426.  and  427.),  seem  admirably  adapted  to  fa- 
vour this  gradual  rise  of  the  seminal  fluid  be- 
tween them  towards  the  Fallopian  tubes ; and 
thus  a compensation  is  provided  for  that  peri- 
staltic movement,  which,  in  some  mammalia 
with  a more  intestiniform  and  less  rigid  uterus, 
appears,  under  the  influence  of  the  coitus,  to 
aflect  alike  the  vagina,  uterus,  and  Fallopian 
tubes*, and  to  suffice  for  the  conveyance  of  the 
seminal  fluid  from  one  extremity  to  the  other 
of  the  generative  track. 

The  action  of  the  cilia  of  the  uterine  epi- 
thelium cannot,  in  any  way,  contribute  to  this 
result,  if  those  observations  are  correct  which 
agree  in  assigning  to  them  a movement  such 
as  would  create  a current  from  within  out- 
wards ; for  it  is  obvious  that  such  a motion 
would  tend  to  retard  rather  than  to  advance 
the  progress  of  the  seminal  fluid  towards  the 
Fallopian  tubes. 

If  therefore  any  other  power  is  needed  to 
account  for  this  movement,  it  must  be  sought 
in  the  action  of  the  spermatic  particles  them- 
selves. For,  little  adapted  as  their  motions 
appear  to  anything  like  onward  progression, 
yet  they  have  been  observed  to  continue  long 
after  ejaculation,  in  the  fluid  found  within  the 
uterus  and  tubes,  and  even  upon  the  ovary .j- 
It  has  been  also  proved  beyond  doubt  that  by 
this  power  the  spermatozoa  penetrate  the  ovum 
itself  J,  and  therefore  to  it  may  be  attributed 
a certain  share  in  the  progress  of  the  seminal 
particles  through  the  uterus  towards  the  ovi- 
ducts, although  this  may  not  be  a very  con- 
siderable one. 

Finally,  it  is  possible  that  in  man  and  the 
mammalia  some  such  remarkable  property  may 
be  possessed  by  the  spermatozoa  as  that  which 
I have  observed  in  certain  annellides.  If  a 
portion  of  the  contents  of  the  testis  of  the  com- 
mon earth-worm  ( Lumbricus  agricola,  Hoffm.) 
be  placed  under  the  microscope  between  two 
slips  of  glass,  in  about  ten  minutes  the  whole 
mass  is  seen  to  heave  and  writhe  with  aston- 
ishing energy,  the  form  of  the  movement  being 
that  of  the  peristaltic  action  of  the  intestines 
(fig.  459.).  Everything  in  contact  with  the 
spermatozoa  becomes  ciliated  by  them,  one  end 
of  the  filament  fixing  itself  while  the  other 
vibrates  free.  The  result  is,  that  if  the  body 
to  which  the  spermatozoa  attach  themselves 
is  fixed,  such  as  the  glass,  or  the  margin  of  a 
mass  of  granules,  a line  of  cilia  is  formed  whose 
action  creates  a strong  current,  and  everything 
movable  is  drawn  into  the  vortex,  and  is  seen 
drifting  rapidly  along.  But  if  the  body  to 
which  they  attach  themselves  is  movable,  then 
this  soon  becomes  clothed  with  spermatozoa, 

* Blundell  loc.  cit. ; see  also  p.  611.  of  this 
article. 

f See  this  article,  p.  607. 

X Newport,  Phil.  Trans.  1858.  Pt.  II.  p.  267. 
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whose  free  ends  moving  rapidly,  cause  the 
whole  to  rotate.  A most  remarkable  object 


Fig . 459. 


Spermatozoa  of  Lumbricus  agricola  in  motion  and 
forming  cilia.  ( Ad  Nat.) 


is  thus  formed,  which  continues  for  a con- 
siderable time  in  motion,  clearing  for  itself  a 
free  area,  and  in  this  it  revolves,  whilst  its 
revolutions  are  apparently  assisted  by  the  ac- 
tion of  other  spermatozoa,  which,  having  at- 
tached themselves  to  the  periphery  of  the 
cleared  space,  keep  up  a perpetual  vortex,  in 
which  the  central  body  is  partly  a passive  and 
partly  an  active  agent/* 

Whether  any  similar  effect  is  capable  of  be- 
ing produced  by  the  spermatozoa  in  the  human 
subject,  or  how  far  this  property  may  be  ge- 
neral in  spermatozoa,  1 am  not  aware  ; but 
the  circumstance  is  altogether  too  remarkable 
to  be  passed  over  without  mention  here,  as  it 
may  serve  to  explain  how  the  onward  move- 
ment of  spermatozoa  can,  in  some  cases  at 
least,  be  aided  by  this  peculiar  property  of  the 
spermatic  filaments  to  attach  themselves  to 
surfaces  with  which  they  were  in  contact,  and 
to  clothe  these  surfaces  with  a fringe  of  cilia 
capable  of  producing  the  ordinary  effects  of 
cilia  in  motion. 

The  office  of  the  uterus  in  gestation. — The 
process  of  gestation  may  be  considered  to 
commence  from  the  moment  that  the  ovum, 
which  has  been  subjected  to  the  fertilising  in- 
fluence of  the  male  generative  element  in  the 
Fallopian  tubef,  is  received  impregnated  into 

* These  observations  were  first  made  by  me  at 
the  time  when  the  late  Dr.  Martin  Barry  announced 
his  discovery  of  the  penetration  of  the  ovum  by  the 
spermatozoa  in  the  rabbit,  and  were  communicated 
to  him,  and  subsequently  for  publication  to  Prof. 
Owen,  in  whose  lectures  on  the  invertebrata  this 
account  appears.  Lectures  on  the  Comp.  Anat.  and 
Phys.  of  the  Invertebrate  Animals,  by  Richard 
Owen,  F.R.S.,  2nd  edit.  p.  257. 

f Seep.  609. 


the  uterine  cavity.  If  no  such  contact  of  the 
generative  elements  as  is  necessary  to  the  de- 
velopment of  the  ovum  takes  place,  then  the 
latter  suffers  no  further  change  beyond  that 
slight  alteration  in  its  condition  during  its 
passage  through  the  oviduct,  which  has  been 
already  described  ; and  ultimately  it  becomes 
lost,  probably  suffering  decomposition,  but  at 
least  giving  no  evidence  of  its  presence  in  the 
uterine  cavity.  But  if  the  ovum  has  been  fer- 
tilised, then  commences  that  remarkable  series 
of  changes  in  the  physical  condition  of  the 
uterus  whereby  this  organ  is  fitted  for  the  pro- 
tection and  nutrition  of  the  ovum  during  the 
usual  period  of  forty  weeks  in  which  the  latter 
is  normally  retained  within  its  cavity.  As  these 
changes  involve  very  considerable  alterations  in 
the  form  and  composition  of  the  entire  uterus, 
as  well  as  of  its  several  parts,  they  have  been 
considered  as  a part  of  that  series  of  meta- 
morphoses which  the  uterus  undergoes  in  its 
progress  from  infancy  to  old  age,  of  which  a 
description  has  been  already  given,  (p.  644.). 

The  office  of  the  uterus  in  parturition. — The 
act  of  parturition,  or  that  process  by  which, 
in  normal  cases,  the  product  of  conception, 
after  due  development,  is  spontaneously  sepa- 
rated and  expelled  from  the  parent  body,  con- 
stitutes the  last  chief  office  of  the  uterus. 

The  labour  process  may  be  regarded  as  es- 
sentially a contest  between  two  opposing 
forces,  which  are  resisting  on  the  one  hand, 
and  propulsive  on  the  other.  Resistance  is 
necessary  to  preserve  the  foetus  in  its  place. 
Propulsion  is  requisite  to  detach  and  expel  it 
from  the  parent  body.  The  resisting  force  is 
chiefly  passive  in  its  operation.  It  is  that 
which  is  offered  by  the  membranes  enclosing 
the  foetus,  by  the  os  and  cervix  uteri,  by  the 
soft  parts  lining  and  closing  in  the  pelvis,  and 
lastly  by  the  osseous  and  ligamentous  struc- 
tures of  the  pelvis  itself.  Naturally,  these  are 
sufficient  to  counteract  any  tendency  to  the 
escape  of  the  foetus  from  the  operation  of 
gravity  upon  it,  in  various  changes  of  posture, 
or  under  any  impulsive  movements  of  the 
parent  body.  Their  combined  resistance  is  such 
as  to  require  the  operation  of  powerful  mus- 
cles to  overcome  them  before  the  child  can  be 
expelled.  This  power  is  supplied  by  the  uterus, 
aided  subsequently  by  the  diaphragm  and 
other  muscles,  abdominal  and  pelvic.  Labour 
constitutes  the  performance,  and  birth  the 
end  of  the  process,  for  the  accomplishment  of 
which  in  a natural  manner  the  forces  should 
be  nearly  evenly  balanced.  The  preponde- 
rance of  power  being,  however,  at  first,  on  the 
side  of  resistance,  and  finally  on  that  of  pro- 
pulsion. Whenever  the  forces  are  thus  pro- 
portioned, the  act  of  parturition  is,  ccetcris 
paribus , natural.  Whenever  they  are  greatly 
disproportioned,  the  process  is  abnormal ; 
whether  the  error  be  on  the  side  of  too  much 
resistance,  or  too  little  propulsive  force.  In 
these  last  two  particulars  may  be  compre- 
hended the  history  of  every  unnatural  labour 
in  which  the  mechanism*  is  at  fault. 

* The  mechanical  operation  of  the  parts  con- 
cerned in  labour  having  been  reserved  for  con- 
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When  labour  is  about  to  commence,  the 
uterus  having  previously  taken  a lower  posi- 
tion in  the  pelvis,  begins  to  contract  gently, 
and  often  without  pain,  so  that  the  only  or 
chief  evidence  of  its  action  is  an  occasionally 
recurring  tension  and  hardness  of  the  organ. 

These  contractions  commence  apparently  at 
the  cervix,  so  far  as  it  is  possible  to  analyse 
them,  and  travel  onwards  towards  the  fun- 
dus * : the  whole  organ  soon  becoming  firm 
and  resisting  to  the  touch,  and  its  upper  part 
rising  and  assuming  a more  prominent  posi- 
tion in  the  abdomen.  This  hardness  and 
tension  is  occasioned  partly  by  the  rigidity  of 
the  whole  fibre,  in  a state  of  tonic  contraction, 
and  partly  by  the  resistance  offered  by  the  in- 
compressible contents  of  the  organ,  for  which 
there  is  no  exit  so  long  as  the  cervix  remains 
closed. 

The  contraction  having  overspread  the 
uterus,  a sense  of  pain  is  now  first  felt ; the 
pain,  like  that  of  cramp,  being  usually  propor- 
tionate to  the  sensible  tension  and  hardness 
of  the  organ. 

After  enduring  for  a time  the  state  of  con- 
traction gradually  subsides,  and  is  replaced 
by  one  of  relaxation.  In  subsiding,  the  con- 
traction observes  the  same  order  as  in  com- 
mencing, the  os  and  cervix  yielding  first,  while 
the  upper  portion  and  fundus  remain  longest 
tense  and  hard.  From  this  it  results  that  the 
antagonistic  force,  exerted  by  the  two  ex- 
tremities of  the  organ,  not  being  throughout 
contemporaneously  and  equally  employed,  the 
excess  of  the  fundal  over  the  ostial  contrac- 
tion will  represent  the  measure  of  the  unop- 
posed, and  consequently  efficient,  propelling 
power. 

The  period  of  action  is  followed  by  one  of 
repose,  in  which  the  organ  remains  relaxed, 
and  no  pain  is  experienced. 

After  an  interval  of  variable  duration  con- 
traction returns,  and  continues  to  recur  in 
rythmical  order,  but  with  a gradually  diminish- 
ing interval,  while  at  the  same  time  the  con- 
tractions, especially  at  the  fundus,  increase  in 
intensity  and  duration. 

As  a result  of  these  successive  contractions, 
the  os  and  cervix  slowly  yield,  and  a portion 
of  the  foetal  membranes,  containing  some 
liquor  amnii,  protrudes,  in  the  form  of  a 
pouch.  This,  as  the  os  uteri  becomes  still 
further  opened,  is  ‘followed  by  the  head  or 
some  other  portion  of  the  child,  which,  having 
entered  the  vagina,  ultimately  fills  up  the 
pelvis,  and  distends  the  perineum. 

At  this  period  the  abdominal  and  pelvic 
muscles  are  brought  powerfully  into  play. 
Their  cooperative  action  is  occasioned  by  the 
parts  of  the  child  occupying  the  pelvis  irri- 
tating structures  which  are  abundantly  sup- 
plied by  spinal  nerves.  And  now  the  chief 
use  of  spinal  reflex  action,  in  relation  to 

sideration  in  a separate  article  (Parturition, 
Mechanism  of,  Yol.  III.  of  this  Cyclopaedia),  the 
vital  endowments  only  of  the  uterus,  as  far  as  these 
relate  to  the  parturient  act,  are  here  examined. 

* Wigand,  Die  Geburt  des  Menschen.  Berl.  1820. 

Supp. 


(Functions).  673 

labour,  becomes  manifest,  not  so  much  in 
regard  to  the  uterus  itself,  whose  contractions 
are  probably  still  mainly  dependent  upon  its 
own  sympathetic  nerves,  as  in  that  correlation 
with  other  parts,  between  which  and  the 
uterus  it  is  essential  that  consentaneous 
action  should  be  occasionally  established. 

The  powerful  cooperation  of  the  abdomi- 
nal muscles,  which  form  as  it  were  an  addi- 
tional sheet  of  contractile  fibre,  nearly  sur- 
rounding the  uterus,  being  thus  enlisted,  the 
passage  of  the  child  is  completed  with  greater 
rapidity  and  certainty  ; and,  after  a pause, 
the  placenta  and  membranes  are  expelled,  the 
liquor  amnii  having,  either  altogether  or  in 
part,  escaped  at  some  earlier  period  of  the 
labour. 

This  general  sketch  of  the  operations  of 
the  uterus  in  labour  will  suffice  as  an  intro- 
duction to  a more  detailed  and  critical  exami- 
nation of  the  nature  of  the  forces  employed, 
and  of  the  manner  in  which  these  are  called 
forth. 

Of  the  peristaltic  action  of  the  uterus , and  its 
cause.  — From  direct  observation  upon  many 
mammalia,  it  is  known  that  the  action  of  the 
uterus  is  in  them  peristaltic,  i.e.,  the  contrac- 
tions commence  at  certain  points,  and  pass  on 
from  segment  to  segment  slowly,  and  in  a ver- 
micular manner.  If  a single  point  of  an  organ 
so  composed  is  irritated,  the  action  starts  from 
the  point  of  irritation,  and  spreads  outwardly, 
and  by  irritating  different  points,  other  peri- 
staltic centres  may  be  obtained. 

Although  the  human  uterus  does  not  admit 
of  the  same  direct  methods  of  observation 
which  can  be  employed  in  animals,  yet  from 
all  that  is  known,  we  may  conclude  that  its 
mode  of  contraction  does  not  differ  in  any 
important  particular  from  that  of  other  simi- 
larly constructed  hollow  muscles,  when  en- 
gaged in  propelling  or  expelling  their  contents. 

The  principal  circumstances  bearing  upon 
this  point  in  regard  to  the  human  uterus  are 
the  gradual  and  slow  contraction,  followed  by 
an  equally  slow  return  to  a state  of  relaxation 
— phenomena  easily  observed,  when  the  hand 
is  placed  upon  the  abdomen  of  a woman  in 
labour — a certain  tremulous  motion  of  the  os 
uteri,  when  contraction  is  commencing,  fol- 
lowed by  a sensible  gradual  hardening  of  the 
uterus,  before  the  woman  is  herself  conscious 
of  pain  ; the  longer  abiding  of  the  contrac- 
tion at  the  fundus  than  at  the  cervix  ; and 
the  occasional  segmental  contraction  of  the 
organ  after  labour,  commonly  termed  hour- 
glass contraction  *,  which  may  occur  at  any 
point  intermediate  between  the  fundus  and 
cervix,  and  which  resembles  similar  contrac- 
tions of  common  occurrence  in  other  hollow 
muscles,  whose  action  is  peristaltic.  These 
several  circumstances,  added  to  the  general 
analogies,  suffice  to  show  that  the  action  of 
the  human  uterus  is  peristaltic. 

Peristaltic  action,  as  it  occurs  in  vertebrate 
animals,  is  found  to  depend  upon  the  struc- 
ture of  the  organ  displaying  it,  rather  than 
* See  p.  702. 
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upon  the  mode  of  its  innervation  or  excite- 
ment. So  that  if  in  a situation  where  organic 
fibre  is  usually  found,  the  intestine,  for  ex- 
ample, of  cyprinus,  the  part  is  composed  of 
striated  muscle,  then  no  organic  or  peristaltic 
action  can  be  produced  in  it ; but  upon  excite- 
ment, contractions  of  the  kind  usually  seen  in 
striated  muscular  fibre  ensue.* 

In  the  same  way  the  peristaltic  action  of  the 
uterus,  although  exhibiting  certain  differences, 
according  to  the  manner  in  which  it  is  evoked, 
is  nevertheless  to  be  referred  to  the  peculiar 
composition  of  unstriated  fibre,  and  not  to 
the  mode  of  innervation  or  excitement  of  the 
organ. 

For  the  muscular  fibre  of  the  uterus  is  not 
bound  up  in  separate  sheaths,  as  voluntary 
muscles  are,  nor  do  the  fibres  run  principally 
in  one  direction,  nor  are  they  long  and  con- 
tinuous— conditions  all  favourable  to  that 
quick  transmission  of  nerve  influence,  and 
rapid  action  which  occur  in  voluntary  muscle 
— but  the  fibre  cells  are  for  the  most  part 
distinct,  lying  in  apposition,  or  imbedded  in  a 
matrix  of  amorphous  tissue  ( fg . 436.),  and 
forming  by  their  combination  intricate  laminae. 

Through  a tissue  so  composed,  the  in- 
fluence of  a stimulus  can  only  be  propagated 
slowly,  and  the  organ  formed  of  it  can  only 
contract  after  a vermicular  or  peristaltic  man- 
ner. Nevertheless,  the  power,  the  endurance, 
and  the  orderliness  of  the  action  that  ensues, 
will  be,  to  a certain  extent,  dependent  upon 
the  nature  and  mode  of  application  of  the 
excitant.  It  cannot  be  questioned  that,  under 
many  circumstances,  the  direct  application  of 
a stimulus  to  the  uterine  muscular  structure 
excites  its  contractions  in  the  same  manner 
that  the  food  does  those  of  the  oesophagus 
and  intestines,  without  any  intervention  what- 
ever of  nerve.  This  happens  when  the  hand 
is  passed  into  the  bare  uterine  cavity  after 
labour,  or  when  the  membranes  are  separated 
from  the  inner  surface  of  the  uterus  by  a 
catheter. 

To  bring  such  an  organ  into  co-ordinated 
action,  all  that  appears  necessary  is,  that 
nerve  fibres  should  enter  its  tissue  at  a certain 
number  of  distinct  points  or  centres,  whence 
the  irritation  excited  at  these  spots  being 
propagated  from  fibre  to  fibre,  may  spread 
through  the  mass,  until  the  whole  is  brought 
into  harmonious  operation. 

And  it  need  not  excite  surprise  if  these 
centres  of  excitement  are  few,  and  the  nerves 
of  the  gravid  uterus  consequently  not  nume- 
rous; for  a more  abundant  supply  of  nerve 
force,  and  more  rapidly  recurring  contrac- 
tions, would  be  prejudicial  in  labour,  by  bring- 
ing the  uterine  walls  more  constantly  and 
violently  into  contact  with  the  foetus,  and  by 
driving  out  the  blood  passing  through  them 
so  rapidly  as  to  cause  dangerous  regurgita- 
tion, or  so  frequently  as  to  produce  foetal 
asphyxia,  through  too  constant  interruption 
of  the  placental  circulation. 

* Weber,  in  the  article  Muskelbewegung,  in 
Wagner’s  Handworterbuch.  1856. 


It  is  in  favour  of  the  views  of  Wigand,  who 
maintains  that  uterine  action  begins  at  the 
cervix,  and  travels  upwards,  that  the  cervix 
receives  a larger  supply  of  nerves  than  the 
fundus,  so  that  the  action  may  be  here  first 
established,  and  the  fundus  afterwards  ex- 
cited. But  however  this  may  be,  it  is  known 
that  unless  all  parts  of  the  organ  are  eventu- 
ally brought  into  consent,  the  labour  does  not 
proceed  regularly,  for  if  one  portion  is  felt  to 
be  hard,  and  another  at  the  same  time  soft, 
irregular  action  and  spurious  pains  ensue. 
To  ensure,  therefore,  consentaneous  action 
between  the  respective  points  of  the  uterine 
fibre  at  which  the  nerves  enter  its  tissue,  and 
to  establish  and  regulate  the  movements,  ap- 
pear to  be  the  offices  of  the  nerves  in  relation 
to  the  uterine  structure. 

Of  the  rythmic  action  of  the  uterus,  and  its 
cause.  — The  uterus,  like  the  heart  and  the 
respiratory  muscles,  is  time-regulated  or 
rythmic  in  its  action.  In  this  action  the 
usual  three  rythmic  periods  are  noticeable, 
viz.,  a period  of  contraction,  a period  of  re- 
laxation, and  one  of  repose. 

The  sensible  phenomena  which  accompany 
the  first  period  are,  a gradually  increasing  and 
sustained  hardness  of  the  uterus,  a gradual 
approach  and  continuance  of  suffering,  and, 
after  a time,  a certain  advance  of  the  pre- 
senting part  of  the  child.  These  occur- 
rences do  not  commence  coincidently,  but 
each  overtakes  the  other  in  the  order  enu- 
merated. 

The  phenomena  of  the  second  period  are, 
the  gradual  subsidence  of  the  hardness,  the 
gradual  passing  away  of  the  pain,  and  the  re- 
tiring of  the  presenting  part,  and  these  are 
more  nearly  coincident  than  the  former. 

The  third  period  is  marked  by  an  absence 
of  all  sensible  signs. 

These  three  periods  together  constitute  the 
uterine  rythm,  which  observes  certain  laws, 
that  are  in  some  respects  different  from  those 
which  govern  the  rythmic  action  of  other 
parts,  as  for  example,  of  the  circulatory  and 
respiratory  organs  respectively. 

In  the  action  of  the  uterus,  the  repeats  take 
place  more  slowly  than  in  either  of  the  in- 
stances just  named,  although  between  these 
two,  also,  there  is  a proportionate  difference, 
nearly,  or  quite  as  great.  The  heart’s  rhythm 
being  quickest,  the  respiratory  rythm  slower, 
and  that  of  the  uterus  slowest  of  all. 

But  the  rythm  of  the  uterus  does  not  ob- 
serve a constant  or  uniform  rate.  At  the 
commencement  of  labour,  the  order  of  se- 
quence of  the  rythmic  motion  remains  for  a 
time  tolerably  constant  ; but  as  the  process 
advances  the  rythm  becomes  modified,  so 
that,  like  the  example  of  the  heart  under 
violent  emotion,  the  interval  shortens, 
while  the  force  and  vigour  of  the  contractions 
increase. 

It  is  a matter  of  great  interest  to  discover, 
if  possible,  the  determining  cause  of  this 
rythm  ; that  which  constitutes  the  regulating 
as  well  as  the  disturbing  force.  The  latter 
should  be  rather  termed  the  accelerating 
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force,  for  it  is  beyond  question  a healthy  ne- 
cessity which,  for  the  purpose  of  advancing 
the  process,  demands  this  graduated  change 
of  the  uterine  rythm  throughout  labour. 
Rythm  plainly  does  not,  like  peristaltic  action, 
depend  upon  the  structure  of  the  organ  which 
displays  it,  for  the  three  examples  here  taken, 
viz.,  respiratory  muscles,  heart,  and  uterus, 
differ  from  each  other  materially  in  composi- 
tion. The  first  consists  of  striated  voluntary 
fibre  ; the  second  of  striated  involuntary  fibre ; 
the  third  of  unstriated  involuntary  fibre.  It 
may  therefore  be  concluded,  that  something 
else  than  structure  determines  rythm.  This 
appears  to  depend  rather  upon  the  manner  in 
which  the  contractions  are  evoked,  and  hence 
upon  the  mode  of  innervation,  which  is  dif- 
ferent for  each  organ.  The  heart  and  respi- 
ratory muscles  each  admit  of  more  easy  ob- 
servation than  the  uterus,  and  referring  to 
them  for  aid  in  the  elucidation  of  this  ques- 
tion, we  find  that  each  of  these  organs,  or 
sets  of  organs,  is  provided  with  a nervous 
rythmic  centre,  upon  which  its  rythm  depends, 
and  upon  the  injury  or  destruction  of  which 
the  rythm  immediately  ceases,  — the  rythmic 
centre  of  respiration  being  in  the  medulla  ob- 
longata, and  that  of  the  heart  in  its  own  pro- 
per ganglia.  Which  of  these  divisions  of  the 
nervous  system  furnishes  the  rythmic  centres 
of  the  uterus  has  not  been  determined,  but 
from  the  analogies  just  quoted,  we  may  select 
by  preference  the  heart,  because  its  actions 
most  nearly  resemble  those  of  the  uterus, 
in  being  purely  involuntary,  while  the  case 
of  the  respiratory  muscles  constitutes  an  ex- 
ample of  mixed  movements  wherein  volitional 
can  be  superadded  to  unconscious  rythmic 
motion. 

If  therefore  the  rythmic  action  of  the  uterus 
is  regulated  in  like  manner  with  that  of  the 
heart,  we  must,  upon  the  strength  of  this 
analogy,  look  for  its  rythmic  centres  among 
the  sympathetic  ganglia  which  lie  nearest  to 
the  organ. 

And  this  view  does  not  necessarily  exclude 
a certain  influence  of  the  spinal  nerves  over 
the  rythmic  action  of  the  uterus.  For  just 
as  under  emotion  or  bodily  excitement  both 
the  cardiac  and  respiratory  rythms  are  accele- 
rated, so,  as  labour  advances,  and  more  parts 
become  irritated,  the  uterus  appears  to  receive 
an  addition  of  nerve  force  which  may  be  pos- 
sibly acquired  from  other  and  more  distant 
centres  than  its  own  proper  ganglia. 

The  heart’s  rythmic  centres  have  been  re- 
garded by  some  physiologists  as  so  many 
“ magazines  ” of  nerve-force,  whence  at  regu- 
lated intervals  this  force  is  discharged,  causing 
the  muscular  structure  to  contract  in  accord- 
ance with  the  rate  of  supply  of  the  stimulus. 
The  influence  of  these  nerve-centres  is  best 
shown  by  placing  a ligature  upon  them,  or  by 
cutting  them  away.  When  hindered  in  their 
operation  by  tying,  the  rythm  ceases,  though 
the  motor  power  is  not  lost.  When  they  are 
cut  away,  together  with  certain  portions  of 
the  heart,  the  other  portions  cease  to  have 
rythmic  motion,  though  they  may  still  be 
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artificially  excited  to  repeated  single  ac- 
tions.* 

But  an  inconstant  stimulus  thus  furnished 
to  the  muscular  structure  being  powerless  to 
produce  a permanent  or  tonic  contraction,  the 
effect  after  a short  time  passes  away  to  be 
reproduced  upon  a fresh  application  of  the 
excitement.  In  this  way  rythm,  so  far  as  it 
is  dependent  upon  nervous  supply,  is  ap- 
parently determined. 

But  in  the  case  of  the  uterus  we  observe 
that  the  rate  of  the  rythm  must  be  to  a cer- 
tain extent  limited  by  the  peculiar  nature  of 
the  uterine  fibre.  For  this,  as  already  shown, 
is  of  a kind  which  cannot  be  excited  to  rapidly 
repeated  action  like  the  heart.  In  this  form 
of  fibre  the  response  to  the  stimulus  is  slow, 
and  often  does  not  take  place  until  after  the 
excitant  is  withdrawn.  Hence  the  meaning 
of  that  slowr  repetition  of  uterine  action  which 
is  observed  in  ordinary  labour. 

When  this  point  is  further  examined,  it  will 
be  found  that,  according  to  the  degree  or  kind 
of  excitement  employed,  the  uterine  rythm 
may  be  merely  accelerated,  or  a ry  thmie  may 
be  converted  into  a more  continuous  action. 
The  influence  of  the  passage  of  the  child 
during  labour  over  successive  surfaces  in 
quickening  uterine  action  has  been  already 
shown.  Another  example  may  be  drawn  from 
the  effects  of  ergot.  When  ergot  is  given  by 
the  stomach  some  time  usually  elapses  before 
the  ergotine  mixes  with  the  blood  sufficiently 
to  excite  the  rythmic  centres,  but  that  being 
done,  the  action  is  simply  augmented,  or  else 
occasionally  it  becomes  so  violent  that  the  in- 
tervals are  obliterated,  and  one  contraction 
becomes  merged  in  another,  so  that  an  inter- 
mittent is  converted  into  a continuous  uterine 
action. 

But  that  which  more  certainly  demonstrates 
that  the  rate  of  the  motions,  whether  rythmic 
or  constant,  is  dependent  on  the  kind  and  ex- 
tent of  irritation,  is  the  variation  in  the  results 
obtained  by  different  modes  of  inducing  pre- 
mature labour.  If,  according  to  the  method 
of  Kiwisch,  water  is  injected  simply  against 
the  cervix,  after  several  repetitions,  rythmic 
action  is  slowly  excited.  If  the  cervix  is  dis- 
tended by  the  introduction  of  a sponge  tent, 
rythmic  action  ensues  more  quickly  and  cer- 
tainly. But  if  the  first  proceeding  is  so  varied 
that  the  water,  instead  of  being  merely  thrown 
against  the  cervix,  is  introduced  between  the 
membranes  and  the  uterine  walls  for  a very 
short  distance,  so  as  gently  to  effect  their  sepa- 
ration from  the  inner  surface  of  the  uterus, 
labour  is  induced  with  greater  certainty  and 
speed  than  in  any  other  way ; but  should  the 
separation  be  carried  still  further,  some  such 
tumultuous  form  of  labour  results' as  ergot  pro- 
duces when  acting  in  the  manner  just  specified. 
The  uterus  acting  continuously  and  very  ener- 
getically rather  than  intermittingly. 

Influence  of  the  different  nervous  centres  upon 
the  uterus  in  parturition. — In  the  present  un- 
settled state  of  neural  physiology,  especially  in 

* Paget,  Croonian  Lecture ; Proceedings  of  Roy. 
Soc.  vol.  viii.  No.  xxvi.  1857. 
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relation  to  the  powers  of  the  different  nerve 
centres,  it  is  scarcely  possible  to  arrive  at  any 
satisfactory  conclusion  regarding  the  relative 
degrees  of  influence  which  these  may  be  sup- 
posed to  exercise  over  the  movements  of  the 
uterus.  The  marked  differences  of  opinion 
still  existing  upon  this  subject  * afford  sufficient 
evidence  of  the  uncertainty  of  the  data  upon 
which  definite  conclusions  can  be  based.  In 
this  uncertainty,  however,  all  points  of  the 
nervous  system  are  not  equally  involved. 

The  amount  of  influence  of  the  cerebrum 
upon  the  act  of  parturition  can  be  determined 
with  tolerable  accuracy.  That  the  uterus  is 
in  communication  with  the  brain  is  proved  by 
the  fact  that  the  woman  is  conscious  of  the 
foetal  movements,  and  that  she  suffers  pain 
when  the  uterus  contracts.  Emotion  may 
excite,  and  may  also  for  a time  delay,  uterine 
action.  The  will  cannot  operate  directly  upon 
the  uterus,  either  in  the  way  of  producing,  or 
of  restraining  its  contractions,  but  a slight  in- 
direct influence  may  be  occasionally  perceived, 
when  by  voluntary  changes  of  posture,  or  by 
the  use  of  those  muscles  which  assist  labour, 
the  force  of  the  uterus  is  slightly  increased  ; 
or  conversely,  when,  by  carefully  restraining  all 
such  movements  and  actions,  this  result  is 
avoided. 

It  is  further  shown  by  the  occurrence  of 
labour  in  cases  of  complete  paraplegia,  and  also 
during  states  of  unconsciousness,  induced  by 
anaesthetics,  that  the  uterus  contracts  while  it 
is  withdrawn  from  all  volitional  and  like  cere- 
bral influences. 

These  several  examples  serve  to  show  to 
what  extent  the  contractions  of  the  uterus 
may  be  influenced  by  the  cerebrum,  and  also 
how  that  influence  may  be  withdrawn.  It  is 
obvious  that  psychical  influences  are  neither 
necessary  nor  accessory  to  the  simple  act  of 
labour.  They  may  often  be  regarded  as  dis- 
turbing, but  not  as  regulating  forces.  Hence 
the  dominant  power  over  the  contractions  of 
the  uterus,  which  is  exercised  during  labour, 
must  have  its  seat  in  some  of  those  nervous  cen- 
tres that  are  placed  lower  than  the  cerebrum. 

We  may  therefore  proceed  next  to  inquire 
what  are  the  attributes  which  from  direct  ob- 
servation and  analogical  reasoning  the  uterus 
may  be  supposed  to  derive  respectively  from 
the  ganglionic  and  spinal  systems,  regarded  as 
separate  sources  of  motor  power.  But  here, 
on  account  of  the  intimate  manner  in  which 
the  nerves  derived  from  each  of  these  centres 
are  bound  up  together,  great  difficulty  arises 
in  distinguishing  between  the  operations  of 
each,  and  these  difficulties  can  be  only  in  part 
surmounted. 

The  circumstances  which  point  more  par- 
ticularly to  the  influence  of  the  ganglionic 
system  will  be  first  considered. 

The  uterus  derives  a greater  proportionate 

* See  Tyler  Smith,  Parturition  and  the  Principles 
and  Practice  of  Obstetrics ; and  Lancet,  1856. 
Scanzoni,  Lelxrbuch  der  Geburtshilfe.  Broivn- 
Sequard , Physiology  and  Pathology.  Carpenter, 
Principles  of  Human  Physiology;  and  Todd,  art. 
Nervous  System,  in  this  Cyclopaedia. 


supply  of  nerves  from  the  ganglionic  than  from 
the  spinal  system.  This  appears  from  the  re- 
searches of  both  Snow  Beck  and  Kilian. 
The  actions  therefore  of  those  parts  or  organs 
having  like  endowments,  which  are  in  other 
respects  also  comparable  with  the  uterus,  may 
be  here  examined. 

Of  all  organs  the  heart  is  that  which  most 
nearly  resembles  the  uterus.  It  constitutes, 
after  the  uterus,  the  largest  hollow  muscle. 
Like  the  uterus,  it  acts  with  rhythm,  and,  in  a 
certain  degree,  peristaltically.  It  continues  its 
contractions,  with  little,  if  any,  interruption, 
for  a long  time  after  its  principal  cerebro-spinal 
connections  have  been  destroyed,  as  by  tying 
the  pneumogastric  nerves.  It  continues  to 
contract  rhythmically  in  many  animals  for  a 
variable  time  after  death,  or  when  cut  out  of 
the  body  Its  contractions  are  regulated  mainly 
by  sympathetic  ganglia,  while  the  cerebro-spinal 
fibres  which  it  receives  serve  to  establish  rela- 
tions between  it  and  other  parts. 

The  uterus  exhibits  many  like  peculiarities. 
It  acts  with  rhythm  and  peristaltically.  It 
continues  these  actions,  in  numerous  species 
of  animals,  for  a variable  time  after  death. 
Even  in  the  human  subject,  a post-mortem 
power  of  contraction  seems  to  be  occasionally 
retained,  as  in  the  case  of  women  whose  spon- 
taneous delivery  has  taken  place  some  time 
after  all  evidences  of  somatic  life  have  ceased.* 
In  these  several  offices  we  may  conclude  that 
the  uterus  also,  so  far  as  its  operations  are 
under  the  dominion  of  the  nervous  system,  is, 
like  the  heart,  chiefly  influenced  by  sympathetic 
ganglia  and  nerves. 

That  this  is  the  case  is  also  further  shown 
by  the  occurrence  of  delivery  under  circum- 
stances in  which  all  spinal  influence  appears 
to  be  abrogated.  The  following  is  an  ex- 
ample.f 

A woman  was  attacked  with  paraplegia  in 
the  eighth  month  of  pregnancy.  She  had 
neither  sensation  nor  motion  in  any  part  below 
the  umbilicus.  No  reflex  movements  what- 
ever could  be  produced  by  tickling  the  soles 
of  the  feet.  The  faeces  passed  involuntarily, 
and  the  urine  was  drawn  off  daily.  About  the 
ninth  month,  her  medical  attendant,  when 
about  to  pass  the  catheter,  found  a full-grown 
foetus  in  the  bed  (dead).  The  uterus  was  con- 
tracted, and  the  placenta  in  the  vagina.  The 

* A large  number  of  these  cases  has  been  col- 
lected by  Dr.  W.  H.  Wittlinger,  “ Yon  der  nach 
dem  Tode  der  Mutter  von  selbst  erfolgenden 
Geburt,”  in  the  Analekten  fur  die  Geburtshiilfe, 
JBd.  I.  1849.  All  cases  of  post-partum  delivery  are 
probably  due  to  one  of  three  causes,  viz.,  to  a con- 
tractile power  or  irritability  remaining  in  the  uterus 
after  death,  and  comparable  to  that  which  in  vo- 
luntary muscles  produces  the  now  well-known 
post-mortem  cholera  movements ; to  idgor  mortis ; 
or  to  the  development  of  gases  within  the  abdo- 
men or  uterus,  causing  the  expulsion  of  the  child 
by  pressure.  The  first  is  probably  the  cause  of 
birth  within  a few  hours,  and  the  last  several  days, 
after  the  death  of  the  mother,  and  the  second  of 
the  expulsion  of  the  feetus  before  decomposition  has 
set  in,  yet  at  a later  period  than  can  be  accounted 
for  upon  the  first  hypothesis. 

f For  this  case  I am  indebted  to  Mr.  Paget. 
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woman  was  entirely  ignorant  of  what  had 
occurred.  Scanzoni  andChaussier  relate  simi- 
lar examples  of  birth  taking  place  notwith- 
standing complete  paralysis  of  the  sensitive 
and  motor  functions  of  the  lower  half  of  the 
body.  In  Chaussier’s  case  the  pressure  was 
occasioned  by  a hydatid  cyst  which  involved 
the  chord  on  a level  with  the  first  dorsal 
vertebra.* 

On  the  other  hand,  that  the  uterine  move- 
ments are  also  capable  of  being  influenced  by 
spinal  fibres,  appears  from  the  following  con- 
siderations. Uterine  contractions  may  be  ex- 
cited by  the  application  of  cold  to  the  general 
surface  of  the  body,  or  by  placing  the  child  at 
the  breast;  by  injecting  warm  and  stimulating 
fluids  into  the  rectum,  and  in  other  like  modes. 

Again  : the  uterus,  under  various  circum- 
stances of  health  and  disease,  is  observed  to 


* Cases  of  paraplegia  have  sometimes  occurred  in 
which  artificial  aid  appears  to  have  been  needed  to 
complete  the  delivery,  as  in  a case  cited  by  Brachet 
(Fonctions  du  Systbme  nerveux  ganglionaire,  p.  266. 
1830).  By  those  who  contend  for  a preponderance 
of  spinal  influence  over  labour,  such  cases  are  cited 
in  proof.  It  is  said  that  notwithstanding  the  com- 
plete loss  of  sensation  and  motion  in  the  extremities, 
independent  reflex  operations  may  still  be  preserved 
in  the  uninjured  portion  of  the  chord.  But  the 
motions  which  may  be  occasionally  excited  by  irri- 
tating paralysed  limbs  are  “ disorderly  and  pur- 
poseless,” and  are  in  no  way  comparable  with  those 
co-ordinated  actions  that  characterise  natural  la- 
bour. Moreover,  the  argument  is  entirely  inappli- 
cable to  the  case  cited  in  the  text,  in  which  no 
reflex  action  whatever  could  be  produced.  It  has 
also  been  supposed  that  an  essential  distinction  may 
be  drawn  between  cases  in  which  the  disease  is 
situated  high  up,  and  those  in  which  it  occupies  a 
lower  situation:  in  the  latter  cases  the  portion  of 
chord  supposed  to  furnish  spinal  nerves  to  the 
uterus  being  involved  in  the  disease,  and  in  the 
former  not.  But  such  conclusions  can  be  of  little 
value  until  the  precise  limits  of  the  chord,  whence 
spinal  fibres  can  be  derived  to  the  uterus,  have  been 
anatomically  determined.  (See  the  account  of  the 
origin  of  these  nerves  at  p.  641.) 

For  like  reasons  it  does  not  appear  that  in  the 
present  state  of  neural  physiology  in  relation  to  the 
uterus,  satisfactory  conclusions  can  always  be  drawn 
from  experiments  upon  animals.  For  although  it 
might  seem  probable  that  in  a case  of  mixed  nerves, 
by  destroying  the  centre  or  origin  of  one  of  the 
sets,  the  functions  of  the  other  might  be  left  unim- 
paired ; or  by  stimulating  one  of  the  nerve  centres 
alone,  their  actions  would  be  exclusively  called 
forth,  while  the  rest  would  remain  passive;  still, 
absolute  conclusions  cannot  always  be  arrived  at, 
even  in  these  ways.  For  in  the  latter  case,  on  ac- 
count of  this  very  intermixture  of  nerves,  whenever 
we  attempt  to  stimulate  ganglionic  centres,  or 
plexuses,  we  are  dealing  at  the  same  time  with  the 
spinal  fibres  which  pass  through  them.  Or  con- 
trariwise, when  we  endeavour  to  destroy  extensive 
tracks  of  spinal  centres,  we  do  not  know  if  the 
arrest  of  labour  that  may  follow  is  not  due  to  the 
violence  which,  in  most  of  these  experiments,  has 
caused  the  death  also  of  the  animal  within  a few 
hours  or  days  after,  rather  than  to  the  destruction 
only  of  the  portion  of  spine  whence  uterine  fibres 
are  supposed  to  be  derived.  In  this  way,  perhaps, 
we  can  explain  those  discordant  results  of  experi- 
ments, in  some  of  which  labour  has  been  arrested, 
and  in  others  has  not  apparently  been  interfered 
with,  so  far  as  uterine  action  alone  is  concerned, 
after  greater  or  less  injury  or  destruction  of  the 
chord. 


react  upon  all  or  several  of  the  parts  just 
named. 

Hence  it  appears  that  a mutual  relationship 
is  established,  by  virtue  of  which  the  uterus 
may  be  either  the  excitor  of  actions  in  these 
parts,  or  may  through  them  be  itself  excited 
to  action.  And  there  can  be  no  doubt  that 
the  spinal  cord  is  the  agent  through  whose 
reflex  operations  these  several  effects  are  pro- 
duced. 

From  this  evidence  it  may  be  concluded 
that  the  double  supply  of  nerves  answers  dif- 
ferent purposes.  That  the  spinal  system  fur- 
nishes nerves  for  the  purpose  of  bringing  into 
harmonious  relations  all  those  organs  whose 
cooperation  with  the  uterus  is  essential  or  ac- 
cessory to  various  steps  of  the  reproductive 
process.  While  the  organ  deriving  also  a simi- 
lar or  even  larger  supply  from  the  ganglionic 
system,  these  nerves  serve  to  regulate  the 
functions  which  the  uterus  itself  is  capable  of 
discharging  without  cooperative  aid.  In  this 
view  the  offices  of  the  spinal  system,  as  a 
system  of  relations,  and  of  the  ganglionic,  as  a 
system  presiding  over  the  direct  acts  of  the 
parts  which  it  supplies,  may  be  separately  ex- 
hibited. It  is  doubtless  also  a chief  office  of 
the  ganglionic  system  to  regulate  and  control 
the  action  of  the  blood-vessels  with  which  the 
uterus  is  so  largely  supplied. 

What  is  the  exciting  cause  of  labour  P — This 
question  carries  us  only  one  stage  further  in 
the  preceding  course  of  inquiry  : and  the  reply 
to  it  will  be  nearly  found  in  the  facts  already 
stated.  For  if  these  serve  to  throw  light  upon 
the  causes  of  the  rhythmic  and  peristaltic 
movements  of  the  uterus,  then  the  conditions 
which  determine  the  first  rhythm  and  first 
peristalsis,  or,  in  other  words,  the  beginning 
of  labour,  cannot  lie  very  remote  from  these. 

Many  circumstances  may  evoke  the  first 
rhythm,  which  being  followed  by  others,  labour 
becomes  established.  Thus,  irritation  of  in- 
cident nerves  in  various  parts  and  organs  may 
so  force  those  sympathies  with  the  uterus 
which,  for  other  uses,  are  established  by  the 
spinal  system  of  nerves,  as  to  bring  on  an  un- 
natural and  premature  form  of  labour  ; — but 
this  is  not  the  present  question. 

The  determining  causes  of  natural  labour 
can  be  only  satisfactorily  sought  among  that 
class  of  phenomena  which  causes  the  separa- 
tion of  the  ripe  fruit  from  the  stem  which 
bears  it : in  a perfecting,  namely,  of  the  fruit 
or  product  of  conception,  so  that  it  becomes 
fitted  for  an  independent  existence,  and  as  a 
step  preparatory  to  this,  in  a gradual  meta- 
morphosis of  those  tissues  which,  having 
served  for  a time  the  purpose  of  connecting 
the  two  together,  are  now  no  longer  required 
by  either.  This  connecting  medium  in  the 
human  subject  is  the  decidua,  which  lines  the 
whole  uterus.  Its  metamorphoses  during  preg- 
nancy have  been  described.  Already  as  early 
as  the  middle  of  that  period,  the  preparation 
has  begun  for  a new  tissue,  which,  after  labour, 
is  to  reconstruct  the  lining  membrane.  The 
old  attenuating  and  perishing  decidua,  now  no 
longer  needed,  except  at  the  spot  where  it 
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covers  the  placenta,  loses  by  degrees  the  cha- 
racter of  active  vitality,  and  its  tissues  are  con- 
verted into  molecular  fat. 

Other  and  corresponding  changes,  of  which 
an  account  will  be  hereafter  given  (see  Pla- 
centa), occur  in  those  structures  in  which 
the  foetal  blood  circulates.  The  profusely  de- 
veloped capillaries  which  ramify  within  the 
villi  during  the  early  and  middle  periods  of 
gestation  begin  to  suffer  retrogression  as  the 
time  of  separation  approaches,  and  the  foetal 
blood  flows  in  more  simple  and  relatively  fewer 
channels,  while,  not  unfrequently,  entire  villi 
become  obliterated  by  calcification. 

While  these  changes  are  proceeding  in  the 
temporary  structures  that  serve  to  connect  the 
foetus  with  the  uterus,  structures  which  begin 
in  part,  at  least,  to  become  effete,  even  before 
the  offices  for  which  they  are  formed  have 
been  fully  carried  out, — the  tissues  which  are 
to  be  employed  in  the  process  of  expulsion 
are  as  yet  only  ripening  into  full  strength, 
although  they  also,  in  turn,  are  about  to  suf- 
fer a like  retrogression,  but  not  until  the  ob- 
ject of  their  formation  has  been  accomplished. 
The  contractile  fibre,  which  constitutes  the 
principal  portion  of  the  uterine  tissue,  has 
gradually,  during  pregnancy,  advanced  to  that 
more  complete  form  which  is  reached  com- 
monly about  the  sixth  month.  From  this  pe- 
riod probably  no  new  development  of  muscular 
fibre  takes  place, although  that  which  is  already 
formed  appears  to  increase  somewhat  in  size 
and  power.  It  constitutes  now  a contractile 
tissue,  capable  of  exerting  great  expulsive 
force.  How  easily,  and  in  how  many  ways, 
the  contractile  power  maybe  evoked,  has  been 
already  shown.  It  is  probable  that  by  the 
series  of  metamorphoses  already  enumerated 
as  occurring  in  the  parts  which  connect  the 
foetus  with  the  uterus,  the  entire  ovum  becomes 
gradually  placed  in  the  position  of  a foreign 
body  within  that  organ  ; a position  which  may 
be  compared  to  that  of  the  food  within  the 
alimentary  canal.  And  just  as  the  food  is 
propelled  onwards,  peristaltically,  by  irritation 
of  successive  portions  of  the  containing  sur- 
faces, until,  with  the  subsequent  cooperation 
of  muscles  acting  under  the  dominion  of  the 
spinal  cord,  it  becomes  finally  ejected  ; so  the 
ovum  is  itself  apparently  the  excitor  of  those 
first  peristalses  in  the  uterus  which  initiate 
labour,  How  these  become  coordinated  and 
established,  and  how  the  rhythmic  periods  are 
probably  determined,  has  been  already  con- 
sidered, as  well  as  the  means  by  which,  during 
the  further  advances  of  the  child  over  succes- 
sive portions  of  the  generative  track,  other 
nerve  and  motor  forces  are  added  to  those 
with  which  the  process  commenced. 

Abnormal  Anatomy  of  the  Uterus. 

A.  Defective  development.  — Imperfect  or 
defective  development  of  the  uterus  may  oc- 
cur under  two  circumstances.  There  may  be 
either  an  original  defect  in  its  organisation, 
arising  from  a failure  of  growth  or  imperfect 
formation  of  those  portions  of  the  generative 


canal  out  of  which  the  uterus  is  developed  ; 
or  else  the  organ,  having  been  regularly 
formed  during  embryonic  and  fcetal  life,  may 
not  have  proceeded  in  its  development,  but 
may  have  retained  the  infantile  character  after 
the  usual  age  of  puberty  has  arrived  and 
passed. 

1 st  Class.  Congenital  defects.  — Defects  of 
this  class  may  affect  the  uterus  alone,  or  may 
be  conjoined  with  corresponding  imperfections 
of  other  organs.  In  order  that  their  nature 
and  origin,  as  well  as  the  possibility  of  their 
occurrence,  independently  of  any  malforma- 
tions of  the  other  reproductive  organs,  may  be 
clearly  understood,  it  is  necessary  to  remem- 
ber the  mode  in  which  the  uterus  is  originally 
constructed.  Formed  by  the  coalescence  of 


Fig.  460. 


The  entire  internal  generative  organs,  from  a foetus  of 
three  months.  ( After  J.  Muller  x 8.) 
a,  uterus ; b,  round  ligaments  ; c,  Fallopian  tubes  ; 
d,  ovaries ; e,  remains  of  Wolffian  bodies. 

the  inferior  extremities  of  the  ducts  of  Mid- 
ler*, the  uterus  will  be  materially  modified  in 
its  construction  according  to  the  degree  of 
perfection  of  those  ducts,  as  well  as  by  the 
amount  of  union  which  has  taken  place  at 
their  lower  terminations. 

Taking  these  particulars  as  affording  a basis 
for  classification  the  malformations  of  the 
uterus  which  are  dependent  upon  original 
vices  of  formation  may  be  arranged  in  four 
groups,  viz. : — 

Group  1 . The  ducts  of  Muller  being  both 
imperfect  or  undeveloped,  there  results  a 
more  or  less  complete  absence  of  the  uterus. 
The  examples  of  total  absence  of  the  uterus 
which  have  been  recorded  are  probably  cases 
in  which  the  rudiments  exist,  but  have  been 
overlooked,  on  account  of  their  slight  deve- 
lopment ; for  generally  there  may  be  traced 
a more  or  less  distinct  fold  of  peritoneum  ly- 
ing behind  the  bladder  and  representing  the 
broad  ligament,  within  which  are  found  some 
indications  of  a uterus.  These  rudiments 
consist  of  two  uterine  cornua,  either  conjoined 
at  their  lower  extremities,  or  remaining  sepa- 
rate in  their  whole  course.  They  usually  oc- 
cur under  the  form  of  two  hollow  rounded 
cords  or  bands  of  uterine  tissue,  extending 
upwards  towards  the  ovaries,  and  united  per- 
haps at  the  usual  seat  of  the  uterus  by  cellu- 
lar tissue,  with  which  some  uterine  fibres  are 
intermixed.  Sometimes  one  or  two  little 
masses  of  uterine  tissue  are  found.  These 
are  either  solid,  or  they  contain  a small  cavity 

* See  p.  642. 


679 


UTERUS  — (Abnormal  Anatomy). 


lined  by  mucous  membrane.  This  constitutes 
the  condition  designated  by  Mayer  the  uterus 
bipartitus.  The  concomitants  of  this  condition 
may  be  a short  vaginal  cul-de-sac,  together 
with  rudimental  Fallopian  tubes,  and  perhaps 
well  developed  ovaries.  In  the  latter  case 
the  external  organs  may  be  well  formed,  and 
there  may  be  no  deficiency  of  sexual  charac- 
ter,  or  the  vagina  may  be  entirely  wanting. 

The  coexistence  of  this  rudimental  uterus 
with  ovaries  well  developed  is  easily  ex- 
plained. For  the  ovary  is  formed  out  of  a 
separate  portion  of  blastema  from  that  from 
which  the  Wolffian  bodies  and  excretory  duct 
of  the  generative  apparatus  are  developed,  Jig. 
400.  and  416.,  so  that  the  failure  in  growth 
of  the  one  does  not  necessarily  involve  a cor- 
responding defect  in  the  other. 

Group  II.  If  one  uterine  cornu  retains  the 
imperfect  condition  last  described,  while  the 
second  undergoes  development,  the  one- 
horned uterus  or  uterus  unicornis  is  produced. 
So  that  the  organ  here  consists  of  a developed 
and  an  undeveloped  half  combined. 

The  developed  uterine  horn  may  be  either 
the  left  or  the  right.  It  then  consists  of  a 
cylindrical  or  fusiform  canal  or  body,  curved 
outwardly  in  the  form  of  an  arch  which  ex- 
hibits various  degrees  of  deflection  from  the 
meridian.  To  its  upper  extremity  is  usually 
attached  a tube  leading  to  the  seat  of  a well- 
formed  ovary. 

The  second  or  undeveloped  cornu,  with  its 
tube,  is  not  always  entirely  deficient  ; but 
there  often  exists  a rudiment  in  connexion 
with  the  developed  horn,  which,  according  to 
the  degree  of  malformation,  is  either  solid  or 
hollow,  or  is  traversed  by  a canal  opening 
into  the  cervix  of  the  developed  half. 

In  the  case  of  the  uterus  unicornis,  notwith- 
standing the  imperfection  of  one  uterine  half, 
both  ovaries  may  be  found  alike  developed. 

The  type  of  this  condition  of  uterus  exists 
as  a normal  formation  in  the  class  aves,  where 
one  side  only  of  the  generative  apparatus 
proceeds  in  its  growth,  and  the  other  remains 
undeveloped  from  an  early  period  of  fcetal 
life.* 

Group  III.  If,  instead  of  an  unsymmetrical 
growth  of  the  two  uterine  cornua,  such  as 
occurs  in  the  last  example,  both  sides  are 
alike  developed,  yet  without  any,  or  with 
only  an  imperfect,  junction  of  their  lateral 
borders  there  is  produced  a uterus  bicornis, 
falsely  termed  a double  uterus  (uterus  du- 
plex). Here  however  there  is  no  evidence  of 
plurality,  or  true  duplicity  of  the  uterus,  but 
only  a deficiency  of  that  union  of  the  two 
separately  formed  halves  by  whose  subsequent 
conjunction  the  organ  is  normally  constituted. 

This  conjunction  should  naturally  com- 
mence from  the  level  of  the  point  of  attach- 
ment of  the  round  ligaments,  and  the  varia- 
tions in  the  degree  of  malformation  will  be 
according  to  the  height  at  which  the  union  of 
the  uterine  halves  stops  short  of  that  point. 

The  highest  degree  of  malformation  in  this 

* See  Fallopian  tube,  p.  613. 


group,  or  the  greatest  departure  from  the 
normal  form,  is  that  in  which  the  two  uterine 
halves  do  not  coalesce  at  all,  but  remain  com- 
pletely divided  in  their  whole  extent.  This 
happens  very  rarely,  and  is  co-existent  with 
other  malformations,  such  as  fissure  of  the 
abdominal  and  pelvic  walls.  The  division  is 
here  so  complete  that  certain  of  the  pelvic  or 
abdominal  viscera  may  occupy  the  space  be- 
tween the  two  uterine  halves. 

In  the  next  degree  of  this  kind  of  deformity 
a horizontal  commissure  occupies  the  angle 
in  which  the  two  uterine  halves  meet,  and 
serves  to  unite  them  together  {fig.  461.).  The 


Fig.  461. 


The  body  of  the  uterus  divided  into  two  halves,  which 
are  united  at  the  cervix  by  a horizontal  commissure 
representing  the  fundus.  The  os  uteri  and  vagina 
are  double.  {After  Busch.') 

horizontal  commissure  is  composed,  like  the 
cornua,  of  uterine  tissue,  and  represents  the 
fundus  uteri.  According  to  the  height  at 
which  it  is  placed,  the  external  form  of  the 
uterus  approaches  or  recedes  from  the  normal 
type.  Rokitansky  # has  pointed  out  how  the 
situation  of  this  commissure  affects  the  angle 
in  which  the  two  cornua  meet,  and  conse- 


Fig.  462. 


The  vagina,  os  uteri,  and  cervix,  single.  { After 
Busch.) 

The  body  of  the  uterus  forming  two  cornua, 
which  are  still  nearly  horizontal,  but  are  united  by 
a commissure  at  a higher  point  than  in  fig.  461. 

quently  the  relative  mutual  position  of  the  two 
uterine  halves.  The  nearer  the  point  of  co- 

* Loc.  cit.  p.  274. 
x x 4 
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alescence  of  the  two  halves  approaches  to  the 
external  orifice,  the  more  obtuse  will  be  the 
angle  at  which  their  junction  takes  place,  and 
the  more  extensive  will  be  the  fissure  (Jig. 
461.).  On  the  other  hand  the  higher  the 
point  of  union,  the  more  acute  will  be  their 
angle. 

This  becomes  obvious  in  the  lesser  degrees 
of  deformity  represented  in  JigsA§2.  and  463. 
In  Jig.  462.,  although  the  commissure  is  placed 
at  a higher  point  than  in  Jig.  461.,  so  as  to  be 
much  further  removed  from  the  external  os, 
there  is  still  a considerable  separation  of  the 
two  cornua,  and  their  direction  is  still  mainly 
horizontal  ; but  in  Jig.  463.,  where  a more  per- 
fect coalescence  of  the  two  halves  has  taken 


Fig.  463. 


The  cornua  more  completely  united  externally , and  the 

two  halves  becoming  more  nearly  parallel.  ( Ad 

Nat.) 

The  body  is  still  divided  by  an  internal  septum 
which  descends  from  the  commissure  as  far  as  the 
commencement  of  the  cervix,  where  it  ends  in  a thin 
falciform  edge. 

place,  and,  consequently,  where  the  com- 
missure approaches  nearer  to  the  points  of 
attachment  of  the  Fallopian  tubes  and  round 
ligaments,  the  angle  has  become  so  much 
smaller,  that  the  two  halves  begin  to  lie  nearly 
parallel  with  one  another,  and  the  horns,  or 
ununited  portions,  exhibit  only  a slight  di- 
vergence. 

In  this,  as  well  as  in  the  following  group  of 
malformations,  there  often  proceeds  from  the 
commissure  an  internal  septum  which  descends 
to  a variable  depth,  and  exercises  a correspond- 
ing influence  upon  the  separation  of  the 
two  halves.  In  cases  where  the  commissure 
representing  the  fundus  lies  very  low,  there 
may  be  no  septum,  and  a single  cervix  con- 
ducts into  two  uterine  halves  which  lie  right 
and  left  of  it.  In  cases  where  the  fundus 
is  higher,  if  the  septum  extends  downwards 
only  in  a slight  degree,  as  in  Jigs.  462.  and 
464.,  the  cervix  is  still  common  to  both  sides 
of  the  uterus.  Where  the  septum  begins  to 
divide  the  cervix,  as  in  fig.  463.,  the  separation 
of  the  two  uterine  halves  is  more  complete, 
but  there  is  still  a common  os  externum, 
leading  to  the  two  canals.  The  highest  de- 
gree of  division,  and  consequently  lowest  type 
of  structure,  is  that  in  which  the  septum  ex- 
tends not  only  through  the  cervix,  but  even 


to  the  extremity  of  the  vagina,  dividing  the 
latter.  Jig.  461.,  together  with  the  hymen  in 
the  virgin  state,  so  that  there  are  two  com- 
plete canals  leading  to  corresponding  uterine 
halves. 

Group  IV.  In  this  group  the  external 
form  of  the  uterus  differs  but  little  from  the 
normal  character.  The  breadth  of  the  organ, 
especially  between  the  points  of  entrance  of 
the  Fallopian  tubes,  is  usually  greater,  and  the 
fundus,  though  arched,  is  more  shallow  than 
usual.  Here  also  a slight  notch,  extending  into 
a shallow  furrow%  running  along  the  posterior 
uterine  wall,  may  indicate  the  seat  of  that  in- 
ternal vertical  septum  which  more  or  less 
completely  divides  the  uterine  cavity  into  two 
halves,  and  constitutes  the  uterus  bilocularis 
(Jig.  464.). 


Fig.  464. 


The  body  of  the  uterus  showing  only  a slight  indenta- 
tion externally.  ( After  Busch.) 

An  internal  septum  c,  divides  it  into  two  loculi, 
a and  b.  The  cervix,  d,  is  single. 

The  extent  of  this  septum,  and  conse- 
quently the  more  or  less  perfect  formation 
of  two  separate  loculi,  exhibits  the  same 
varieties  as  in  the  former  group.  The  par- 
tition may  stop  short  at  the  cervix,  or  ex- 
tend in  rare  cases  completely  through  that 
canal,  and  even  divide  the  vagina.  Where  the 
septum  is  rudimental,  and  extends  only  to  the 
cervix,  the  lower  free  border  is  usually  thin 
and  falciform  (Jig.  463.),  having  its  concavity 
directed  forwards,  the  lower  extremity  being 
that  which  is  connected  with  the  posterior 
uterine  wall. 

These  several  deviations  from  the  normal 
form  of  the  uterus  will  more  or  less  in- 
fluence the  manner  of  performance  of  all  its 
functions. 

The  acts  of  menstruation  and  insemination 
are  those  perhaps  which  are  the  least  dis- 
turbed. Regarding  this  former  function, 
wherever  the  ovaries  are  perfect  and  a chan- 
nel exists  for  the  menstrual  fluid,  as,  for  in- 
stance, in  the  one-horned  uterus,  the  external 
escape  will  occur  as  usual ; but  in  the  case  of 
atresia  of  the  vagina,  and  in  those  examples 
of  a hollow  rudimental  uterus,  the  menstrual 
blood  collects,  and  distending  the  closed  sac 
forms  there  a haematometra.*  Where  the 
parts  representing  the  uterus  are  entirely  solid, 


See  p.  697. 


UTERUS  — (Abnormal  Anatomy). 


681 


the  menstrual  molimen  may  not  be  thereby 
hindered,  but  the  escape  of  blood  can  only 
take  place,  if  at  all,  from  some  unsuitable 
situation  producing  the  so-called  menses  devil , 
or  vicarious  menstruation. 

Regarding  the  influence  of  these  malforma- 
tions upon  insemination  and  a resulting  im- 
pregnation, much  of  necessity  depends  upon 
the  condition  of  the  vagina  ,*  for  this  canal  may 
be  in  so  rudimental  a state  as  not  to  admit 
of  intromission.  The  canal  leading  to  the 
ovary  also  may  be  either  open  or  closed.  In 
the  case  of  the  rudimental  tube  attached  to 
one  side  of  a single  developed  cornu,  the 
passage  may  open  into  the  cervix  of  the  de- 
veloped half,  and  thus  a channel  for  the  se- 
minal fluid  will  be  established  in  connexion 
with  an  ovary  that  may  be  normally  formed, 
and  thus  impregnation  and  gestation,  even  in 
an  undeveloped  cornu,  is  possible.* 

Greater  difficulties  and  considerable  danger 
indeed  to  life  arise,  during  the  progress  of 
gestation , in  the  higher  deformities  of  this 
class.  Pregnancy  in  a rudimental  horn  would 
probably  be  attended  by  rupture  and  fatal 
haemorrhage  at  an  early  period,  as  happened 
in  Rokitansky’s  case  quoted  in  the  last  note, 
and  as  usually  occur  also  in  the  not  dissimilar 
example  of  ordinary  tubal  gestation.  But 
even  in  the  case  of  pregnancy  occurring  in 
the  developed  horn  of  a uterus  unicornis,  the 
undeveloped  half  will  exercise  a marked  in- 
fluence upon  the  progress  of  gestation,  by 
impeding  the  due  expansion  of  the  developed 
side ; while  the  supply  of  blood  usually  fur- 
nished in  pregnancy  being  here  provided  by 
only  one  set  of  vessels,  the  course  of  the 
pregnancy  will  probably  suffer  in  a corre- 
sponding degree. 


In  the  cases  of  the  uterus  bicdrnis  and 
bilocularis,  either  horn,  or  either  uterine  half, 
may  become  separately  or  alternately  the  seat 
of  gestation,  or  pregnancy  may  proceed  simul- 
taneously in  both.  There  is  even  reason  to 
suppose  that  twins  have  been  developed  in 
one  half,  and  also  that  superfaetation  has 
obtained  in  such  a condition  of  parts. 

In  those  cases  where  the  vagina  is  parti- 
tioned into  two  canals  impregnation  may  take 
place  more  frequently  or  even  exclusively  on 
one  side,  in  consequence  of  the  one  channel 
or  half  being  more  favourably  formed  for  in- 
tromission than  the  other. 

Regarding  the  influence  which  these  ano- 
malies may  have  over  the  last  office  of  the 
uterus,  viz.  parturition,  it  is  only  necessary  to 
observe  that  in  both  the  uterus  bicornis  and 
bilocularis  the  organ  will  be  deprived  of  the 
advantageous  use  of  the  fundus,  which  so  ma- 
terially aids  expulsion  in  a normally  formed 
uterus,  while  in  the  case  of  the  uterus  uni- 
cornis and  bicornis,  where  the  impregnated 
half  usually  forms  an  acute,  or  even  nearly  a 
right  angle  with  the  axis  of  the  body,  the 
effect,  as  Rokitansky  has  shown  *,  will  be, 
that  during  the  act  of  parturition  the  axis  of 
the  impregnated  half  meeting  with  the  vaginal 
axis  in  an  obtuse  angle,  the  direction  of  the 
uterine  force  and  of  the  expulsion  of  the 
foetus  will  cross  the  axis  of  the  pelvis,  and 
fall  upon  the  pelvic  parietes  that  lie  opposite 
to  the  vertex  of  the  pregnant  half  of  the 
womb,  and  thus  the  act  of  parturition  will  be 
rendered  correspondingly  difficult  in  such 
cases.  t 

2nd  Class.  Defective  development  after 
birth.  The  pre-pubertal  uterus.  — The  or- 
dinary age  of  puberty  may  have  arrived  and 


Fig.  465. 


The  uterus  undeveloped  after  the  ordinary  period  of  puberty  has  arrived.  The  cavities  of  the  body  and  cervix 

are  laid  open.  (Ad  Nat.') 


a,  cavity  of  the  body  retaining  the  triangular  form  and  the  lines  or  rugae  characteristic  of  infancy ; b,  the 
cervix,  the  extent  of  which  is  indicated  by  the  penniform  rugae  ; c,  anterior  lip  of  the  cervix ; d,  ovaries ; 
e,  Fallopian  tubes.  From  a female  aged  19,  who  had  never  menstruated.  (Compare  with  fig.  442.,  repre- 
senting the  uterus  of  an  infant.  Both  these  figures  are  of  the  natural  size.) 


passed,  and  yet  no  corresponding  enlargement  the  organ  retaining  the  form  and  size  which 
or  growth  of  the  uterus  may  have  taken  place; 

Rokitansky.  (Pathol.  Anat.  Syd.  Soc.  vol.  ii. 

* See  a remarkable  case  of  pregnancy  in  the  p.  277.)  The  preparation  is  preserved  in  the  Vien- 
rudimentary  half  of  a uterus  unicornis,  ending  in  nese  Museum, 
rupture  of  the  sac  and  death  in  the  third  month,  by  * Loc.  cit. 
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characterise  it  in  infancy  or  childhood.  Such 
may  be  the  condition  of  the  entire  internal 
organs,  as  in  the  accompanying  example  (Jig. 
465.)  of  the  undeveloped  uterus  from  a 
female  aged  19,  who  had  never  menstruated. 
In  these  cases,  the  body  generally  exhibits  a 
corresponding  feebleness  of  growth,  and  the 
sexual  attributes  are  little,  if  at  all,  dis- 
played. 

The  infantine  condition  of  the  uterus  is 
here  exhibited  in  every  particular.  The 
proportionately  large  size  of  the  cervix,  b, 
the  small  triangular  uterine  cavity,  a,  with  a 
raphe  extending  into  it,  and  the  thin  parietes, 
are  precisely  such  as  are  usually  found  in  the 
infantine  organ. 

In  the  last  case,  the  ovaries  exhibit  also 
their  ordinary  infantine  proportions  ; but 
these  may  become  developed,  and  the  func- 
tions of  menstruation  may  proceed  naturally, 
while  the  external  characteristics  also  are 
those  of  a well-formed  female,  but  the  uterus 
remains  small,  the  vagina  is  short,  and  instead 
of  terminating  in  the  usual  fornix,  with  a pro- 
jecting cervix,  this  canal  ends  in  an  aperture, 
which  just  admits  a sound  or  probe,  and  is 
not  furnished  with  the  usual  lips  of  the  os 
tincae.  These  cases  usually  result  in  sterile 
marriage,  and  may  be  easily  detected  during 
life. 

Anomalies  of  form.  — Deviations  from  the 
ordinary  form  of  the  uterus  which  are  ac- 
quired during  life,  and  do  not  proceed  from 
original  malformation,  or  imperfect  develop- 
ment, such  as  that  last  noticed,  will  be  here 
considered. 

The  angular  flexions  of  the  uterus  which 
take  the  definite  forms  of  a forward  or  back- 
ward curve,  or  of  an  inflexion  towards  either 
side,  are  distinguished  as  anti-  and  retro- 
flexion and  lateral  inflexion. 

a.  Antiflexion  of  the  uterus  is  that  condition 
of  the  organ  in  which,  without  any  material 
change  of  position  in  the  cervix,  the  body  is 
bent  forwards,  so  that  the  fundus,  lying  more  or 


Fig.  466. 


Antiflexion  of  the  uterus.  ( After  Boivin  and 

Buges.') 

The  point  of  flexure  is  at  the  junction  of  the  body 
with  the  cervix.  Both  canals  are  laid  open.  (The 
figure  is  viewed  from  the  right  side.) 


less  horizontally,  is  directed  towards  the  sym- 
physis pubis,  while,  according  to  the  degree 
of  inflexion,  the  anterior  wall  of  the  uterus  is 
brought  near  to,  or  in  contact  with,  the  cervix 
in  front,  while  the  posterior  wall  looks  up- 
wards, corresponding  more  or  less  with  the 
plane  of  the  pelvic  brim.  The  point  of  cur- 
vature is  always  at  the  line  of  junction  of  the 
body  with  the  cervix  uteri,  and  here  an  angle 
more  or  less  acute  is  formed. 

Fig.  466.,  giving  a lateral  view  of  the  anti- 
flexed uterus,  exhibits  the  relative  situation  of 
its  various  parts  when  this  deformity  exists  in 
the  highest  degree. 

Now  a slight  amount  of  antiflexion  of  the 
body  upon  the  cervix  has  been  shown  by  Jigs. 
426.  and  433.  to  be  natural  to  the  uterus  ; 
and  it  is  not  until  one  or  two  pregnancies  have 
supervened,  that  this  forward  tendency,  when 
excessive,  is  lost,  and  hardly  even  then,  for 
the  uterus  may  still  retain  that  correspondence 
in  form,  with  the  curvature  forwards  of  the 
pelvic  cavity,  which  is  so  prominently  ex- 
pressed in  the  curve  of  the  sacrum,  and  is  in 
accordance  with  the  normal  form  of  the  ute- 
rine canal.  In  the  foetus  (Jig.  467.),  and 
during  early  infancy,  antiflexion  exists  as  a 


Fig.  467. 


Natural  state  of  antiflexion  of  the  uterus  in  foetal 
and  infantine  life.  ( After  Bourgery.') 


a,  body,  and  h,  fundus  of  the  uterus ; c,  point  of 
junction  of  body  and  cervix ; d,  cervix ; e,  os  tincse ; 
f vagina ; g,  hymen ; j,  bladder ; k,  rectum  ; l,  Fal- 
lopian tube ; n,  symphysis  pubis ; m,  labium. 

normal  state,  and  it  appears  to  me  that  this 
bias  towards  a forward  inflexion  of  the  uterus 
at  the  early  periods  of  life  is  given  by  that 
remarkable  bending  forwards  of  the  lower  ex- 
tremity of  the  spine  which  is  observable  in 
the  early  embryo.  The  part  containing  the 
structures  that  are  afterwards  developed  into 
the  uterus  exhibits  then  an  abrupt  curve,  which 
at  this  early  period  will  probably  be  impressed 
upon  the  organs  within,  and  being  abnormally 
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retained  by  them  after  the  pelvis  has  changed 
its  form,  may  give  rise  to  the  malformation 
under  consideration.* 

b.  Retroflexion  exhibits  the  converse  pecu- 
liarity, the  body  of  the  uterus  being  bent  back- 
wards upon  the  neck  at  such  an  angle  that 
the  fundus  occupies  a position  more  or  less 
deep  between  the  cervix  and  rectum,  filling 
and  distending  the  pouch  of  Douglas.  This 
condition  of  the  uterus  ought  not  to  be  con- 
founded with  retroversion  or  with  those  retro- 
uterine tumours  produced  by  inflammation, 
and  effusion  into  the  cellular  tissue  (fig-  433., 
g)  at  the  back  of  the  cervix,  of  which  an 
account  will  be  presently  given.  See  p.  688. 

c.  Lateral  inflexion.  — The  uterine  body  ex- 
hibits occasionally  an  inclination  to  lateral 
curvature,  so  that  the  fundus  is  directed  to- 
wards one  or  other  side.  A curvature  out- 
wards, in  the  form  of  an  arch  more  or  less 
deflected  from  the  meridian,  has  been  shown 
to  be  the  usual  condition  of  the  uterus  uni- 
cornus.  But  where  a tendency  towards 
either  side  is  shown  in  the  otherwise  normally 
formed  organ,  this  appears  to  arise  from  some 
inequality  in  the  development  of  the  two 
uterine  halves;  or  it  may  depend  upon  one 
half  undergoing  hypertrophy,  so  that  in  either 
case  one  uterine  angle  lies  higher  than  the 
other,  and  a vertical  line  would  divide  the 
organ  into  two  unequal  parts.  The  cervix  is 
here  curved  as  well  as  the  body,  or  the  latter 
may  remain  perpendicular  while  the  body  is 
bent  so  as  to  form  an  angle  with  the  cervix. 
The  former  variety  has  been  designated  the 
retort-shaped  uterus. 

Anomalies  of  Position. 

Obliquity  of  position,  Hysteroloxia,  Metro - 
loxica , Obliquitas  uteri. — The  foregoing  defects 
should  not  be  confounded  with  those  devia- 
tions in  position,  without  alteration  of  form, 
which  constitute  the  various  obliquities  of  the 
uterus ; — like  the  inflexions  of  the  uterus  they 
are  distinguished  according  as  the  organ  is 
directed  forwards  or  backwards  in  the  median 
line,  or  laterally  in  the  transverse  diameter  of 
the  pelvis. 

a.  Anti-  and  retro-versions.  Situs  uteri  obliquus 
anterior  et  posterior.  — Anti-version  of  the 
uterus  is  by  no  means  so  common  as  retro- 
version. Both  affections  differ  from  the  cor- 
responding anti-  and  retro-flexions  of  the  organ 
in  this  respect,  that  while  in  the  two  latter 
cases  the  point  of  flexion  is  usually  at  the  seat 
of  junction  of  the  body  with  the  cervix  uteri, 
in  the  former  the  uterus  remains  straight  or 
nearly  so,  while  the  entire  organ  is  directed 
forwards  or  backwards,  and  the  seat  of  flexion 
is  at  the  junction  of  the  cervix  with  the  va- 
gina. The  displacement  of  the  uterus  is  here 
far  more  considerable  than  in  the  former 
cases. 

In  anti-version  the  degree  of  uterine  dis- 

*  See  a paper  in  the  Trans.  Micr.  Soc.  vol.  v. 
pi.  7.;  Quarterly  Journ.  Microscop,  Scien.,  July, 
1857,  in  which  I have  figured  a human  embryo  of 
four  weeks,  exhibiting  this  peculiarity  in  a marked 
degree. 


placement  is  limited  by  the  bladder  and  an- 
terior wall  of  the  pelvis,  which  generally 
prevent  the  fundus  from  sinking  so  far  for- 
wards, as  to  give  the  entire  uterus  in  the 
unimpregnated  state  more  than  a horizontal 
direction.  An  extreme  degree  of  anti-version 
however  sometimes  occurs  at  an  advanced 
period  of  pregnancy  in  multipart,  on  account 
of  an  unusual  laxity  of  the  abdominal  walls 
permitting  the  whole  uterus  to  fall  forwards, 
so  as  to  occupy  the  artificial  pouch  formed  by 
the  pendulous  abdomen,  the  fundus  filling  the 
bottom  of  the  pouch,  while  the  cervix  and  os 
uteri  are  tilted  upwards  and  backwards,  the 
latter  being  lifted  out  of  the  pelvis,  and  point- 
ing above  the  promontory  of  the  sacrum. 
This  malposition  materially  impedes  labour  by 
reversing  the  natural  direction  of  the  uterine 
axis,  so  that  the  propelling  force  is  expended 
upon  those  parts  that  lie  opposite  to  the  os, 
and  the  foetal  head  is  prevented  from  entering 
the  pelvic  brim. 

Retro-version  occurs  in  conditions  of  the 
uterus  otherwise  normal,  or  it  may  happen 
when  the  organ  is  enlarged  by  disease  or  preg- 
nancy. When  unimpregnated  the  displaced 
organ  lies  entirely,  and  when  pregnant  chiefly, 
within  the  pelvic  cavity.  In  retro-version,  on 
account  of  the  excavation  of  the  sacrum,  the 
fundus  readily  descends  so  low  as  to  admit  of 
the  normal  relations  of  position  of  the  os  and 
fundus  being  nearly  reversed.  The  latter  being 
directed  downwards  and  backwards  towards 
the  coccyx,  while  the  former  is  tilted  upwards 


Fig.  468. 


Retro  -version  of  the  uterus.  ( 'Diagram, .) 


and  forwards,  so  as  to  lie  behind,  or  in  ex- 
treme cases  above,  the  symphysis  pubis.  In 
extreme  retro-version  a line  drawn  through  the 
uterine  cavity  would  represent  nearly  the 
normal  axis  of  this  organ,  but  instead  of  pass- 
ing out  backwards  through  the  posterior  cer- 
vical wali,  it  will  pass  out  forward  through  the 
anterior  wall,  because  the  stretching  of  the 
vagina  in  these  cases  will  cause  a slight  degree 
of  flexion  of  the  cervix  downwards.  The 
sequelae  of  this  displacement  in  the  case  of 
the  gravid  uterus,  when  artificial  or  spon- 
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taneous  reposition  cannot  be  effected,  are 
usually  premature  expulsion  of  the  ovum  or 
sloughing  of  the  uterine  parietes  and  slow 
discharge  of  the  contents  by  fistulous  open- 
ings into  the  vagina,  rectum,  or  other  parts. 

b.  Hernia  of  the  uterus . Hysterocele , Me- 
trocele. — This  displacement  is  rare.  The 
uterus  may  escape  from  the  pelvis  by  some 
of  the  natural  openings  which  ordinarily  ad- 
mit of  hernia,  or  by  an  aperture  artificially 
formed,  as,  for  example,  between  the  muscular 
fibres  of  the  abdominal  walls.  In  uterine 
hernia,  the  displaced  organ  is  often  accom- 
panied by  other  parts,  almost  always  by  its 
own  appendages,  and  commonly  by  a portion 
of  intestine,  or  omentum.  Uterine  hernia  may 
be  congenital  or  acquired.  It  may  occur  to 
the  unimpregnated  or  the  gravid  organ,  and 
in  the  latter  case  the  development  of  the  foetus 
may  proceed  to  the  full  extent  while  the  organ 
Occupies  this  unusual  situation. 

A careful  examination  of  the  recorded  cases 
of  uterine  hernia  leaves  it  doubtful  if  the  pre- 
cise form  of  the  hernia  has  been,  or  indeed 
could  be,  determined  in  every  instance. 

Ventral  hernia  has  been  observed  only  of 
the  gravid  uterus,  which  may  become,  in  part 
at  least,  included  in  a large  umbilical  hernia, 
or  it  may  result  in  cases  of  separation  of  the 
recti  muscles  where  the  uterus  has  ascended 
sufficiently  high  to  fail  forwards  over  the  brim 
of  the  pelvis.  And  it  has  been  supposed  to 
occur  after  the  cicatrisation  of  a supra-pubic 
abscess,  and  as  a consequence  of  a Caesarian 
section. 

Of  crural  hernia  an  interesting  example  is 
given  by  Lallemand  *,  in  a woman  aged  eighty- 
two,  whose  body  he  examined.  The  hernia 
appeared  at  the  age  of  forty,  after  labour.  It 
remained  as  an  irreducible  tumour  in  the  right 
groin,  and  was  twice  accompanied  by  symp- 
toms of  strangulation.  After  death,  the  sac 
of  the  hernia  was  found  to  contain  the  uterus, 
ovaries,  Fallopian  tubes,  and  upper  part  of 
the  vagina,  together  with  two  folds  of  omen- 
tum. 

Inguinal  hernia.  — Chopart  f relates  a case 
of  hernia  in  which  the  uterus  with  the  Fallo- 
pian tube  and  left  ovarium  occupied  a sac  be- 
yond the  inguinal  ring.  The  uterus  was  small, 
flabby,  and  elongated.  Lallemand  % gives  a 
corresponding  case  where  the  uterus  and  right 
tube  and  ovary  were  found  in  a hernial  sac  on 
the  right  side  in  a woman  who  lived  to  the  age 
of  seventy-one. 

The  most  remarkable  examples  are  those 
in  which  the  uterus  either  became  pregnant 
while  so  situated,  or  was  protruded  during 
pregnancy. 

In  two  examples  of  this  kind,  related  by 
Sennert,  the  precise  nature  and  situation  of 
the  hernia  is,  perhaps,  doubtful,  but  they  are 
nevertheless  very  interesting. 

In  the  first,  a swelling  in  the  left  groin 
followed  the  blow  of  a stick.  Soon  the  swell- 
ing expanded,  and  it  became  in  time  evident 

* Bulletin  de  la  Fac.  de  Med.  tom.  i.  1816. 

t Boyer,  Traite  des  Mai.  Chir.  t.  viii.  p.  381. 

j Mdm.  Soc.  Med.  d’Emulation,  3me  Ann.  p.  323. 


that  this  was  caused  by  the  presence  of  a 
gravid  uterus.  The  tumour,  covered  by  inte- 
gument, hung  forward  like  an  oblong  gourd ; 
by  degrees  movements  of  the  foetus  were  per- 
ceived, and  the  woman  having  at  length 
reached  her  term  of  pregnancy,  the  integu- 
ment and  uterus  were  laid  open,  and  the  child 
and  placenta  extracted. 

In  Sennert’s  second  case,  some  injury  had 
been  received  in  the  first  confinement,  but  it 
was  not  until  after  the  ninth  delivery  that  a 
swelling  appeared  in  the  left  groin,  and  gra- 
dually increased  to  the  size  of  a cow’s  bladder; 
finally  it  hung  down  to  the  knees.  The  tu- 
mour was  opened,  and  a living  child  extracted. 
Both  cases  ended  fatally  to  the  mothers. 

The  best  authenticated  case  is  one  which 
occurred  at  Salamanca,  and  is  related  by  Pro- 
fessor Ladesma.  A woman,  age  42,  mother 
of  seven  children,  and  the  subject  of  an  irre- 
ducible inguinal  hernia,  when  3 to  4 months 
pregnant  experienced  a sudden  increase  of 
the  tumour  after  stooping.  The  swelling, 
now  of  a different  consistence,  could  not  be 
reduced,  and  after  a time  foetal  movements 
were  perceptible  within  it.  Labour  ensuing 
in  the  usual  way,  the  liq.  amnii  escaped  per 
vaginam,  but  it  was  necessary  to  extract  the 
child  by  incision  into  the  sac.  The  tumour 
contracted  ultimately  to  the  size  of  an  ordi- 
nary scrotum,  and  formed  a permanent  hys- 
terocele in  the  inguinal  ring.* 

In  addition  to  these  forms  of  uterine  hernia, 
a partial  displacement  of  the  organ  through 
the  obturator  foramen  or  ischiatic  notch  ap- 
pears possible.  This  latter  is  distinguished 
by  the  not  very  appropriate  title  of  hernia 
dorsalis  uteri. 

Prolapsus. — Falling  of  the  Womb. — Beating 
down. — Two  degrees  of  this  displacement  are 
recognised.  In  the  first  the  uterus  occupies 
a situation  lower  than  usual,  the  cervix  rest- 
ing upon  or  near  the  floor  of  the  pelvis,  yet 
without  any  protrusion  of  the  organ  exter- 
nally. In  the  second,  the  uterus  is  protruded 
partly  or  completely  through  the  vulva.  The 
former  is  distinguished  as  partial,  and  the 
latter  as  complete  prolapsus  or  procidentia 
uteri. 

Prolapsus  in  the  first  degree  is  not  neces- 
sarily accompanied  by  any  material  change  in 
the  condition  of  the  uterus  itself.  The  fol- 
lowing alterations,  however,  in  its  relations 
to  surrounding  parts  usually  result.  The 
whole  organ  occupies  a lower  position  than 
usual  in  the  pelvis.  The  vagina  is  more  or 
less  completely  filled,  its  upper  part  becoming 
folded  upon  itself  like  the  half  inverted  finger 
of  a glove.  The  cervix  is  abnormally  directed 
forwards.  The  uterine  appendages  become 
in  part  displaced  in  following  the  descent  of 
the  uterus,  while  the  neck  and  posterior  wall 
of  the  bladder,  and  sometimes  a small  portion 
of  the  rectum,  are  likewise  drawn  down  on 
account  of  their  attachments  to  the  cervix 
uteri. 

In  extreme  prolapsus  or  procidentia,  the 
* Edinb.  Month.  Journ.  Pt.  vii.  1841. 
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entire  uterus,  or  a great  portion  of  it,  hangs 
forth  beyond  the  vulva,  forming  there  a pyri- 


Fig.  469. 


Extreme  prolapsus  or  procidentia  uteri , ( Diagram .) 


form  tumour  of  considerable  size.  At  the 
bottom  of  this  is  the  os  uteri,  greatly  exceed- 
ing in  dimensions  in  chronic  cases  the  ordi- 
nary condition  of  the  part.  {Fig.  472.)  The 
lips  are  swollen  and  hypertrophied,  and  usu- 
ally present  a sore  and  granular  surface  on 
account  of  the  friction  to  which  they  are  con- 
tinually exposed.  The  external  covering  of 
this  tumour,  in  all  but  its  lower  part,  consists 
of  the  inverted  vagina,  the  horizontal  rugae  of 
which  are  very  conspicuous  anteriorly  between 
the  cervix  and  pubic  arch,  where  a fluctuating 
swelling  is  observed,  caused  by  the  presence  of 
a portion  of  the  displaced  urinary  bladder. 
( Fig.  469.)  In  chronic  cases  the  surface  of  the 
inverted  vagina  gradually  loses  the  character  of 
a mucous  membrane,  and  puts  on  the  or- 
dinary appearance  of  common  integument. 
After  replacement,  however,  an  extensive 
shedding  of  epidermal  scales  ensues,  and  the 
surface  resumes  in  time  the  condition  of  a 
mucous  membrane. 

In  cases  of  great  elongation  of  the  cervix, 
the  latter  alone  may  protrude,  while  the  body 
of  the  uterus  remains  within  the  pelvis. 
Such  a combination  of  hypertrophy  with  dis- 
placement has  passed  with  the  ignorant  for  an 
example  of  hermaphrodite  formation. 

Prolapsus  is  the  most  common  displace- 
ment to  which  the  uterus  is  subject.  It  is 
frequent  in  multipart,  and  in  women  who 
follow  fatiguing  occupations,  especially  those 
of  a relaxed  habit  of  body  ; but  it  also  hap- 
pens in  nulliparae.  In  the  latter,  when  it 
occurs  at  an  early  period  of  life,  it  is  often 
associated  with  enlargement  of  the  uterus  or 
its  appendages,  whereby  both  the  weight  of 
the  organ  is  increased,  and  a broader  surface 
is  offered  for  pressure  from  above. 

Flevatio  uteri.  Dislocation  upwards. — This 
is  the  converse  displacement  to  the  foregoing. 
The  uterus,  in  consequence  of  some  enlarge- 


ment of  the  parts  appended  to  it,  as  the  ovary, 
or  on  account  of  the  formation  of  morbid  ad- 
hesions, may  be  drawn  upwards  to  such  an 
extent  that  no  portion  of  it,  or  only  a part  of 
the  cervix,  is  retained  within  the  pelvic  cavity. 
This  displacement  is  also  occasionally  ob- 
served during  pregnancy,  and  in  multipart, 
whose  abdominal  walls  are  relaxed,  and  permit 
the  uterus  to  incline  forward,  so  that  at  the 
beginning  of  labour  the  os  cannot  be  reached 
by  the  finger. 

Inversion.  Eversion.  — The  uterus,  either 
in  the  unimpregnated  or  gravid  state,  may 
become  partially  or  completely  inverted.  The 
conditions  which  appear  ordinarily  to  com- 
bine in  producing  this  displacement,  are,  first, 
a distension  of  the  uterine  cavity*,  as  by 
pregnancy  or  the  presence  of  a tumour ; and 
secondly,  a force  applied  in  the  way  of  pres- 
sure from  above,  or  traction  from  below, 
whereby  the  distended  uterine  walls  become 
folded  within  each  other,  somewhat  after  the 
manner  of  the  intestinal  walls  in  intussuscep- 
tion. Inversion  of  the  uterus  appears  always 
to  begin  at  the  fundus  which  is  first  depressed 
into  the  uterine  cavity,  and  then,  under  the 
continued  operation  of  the  disturbing  forces, 
the  part  is  gradually  protruded  through  the 
cervix  and  os  uteri,  Jig.  470.,  until  it  emerges 
in  an  inverted  form  into  the  vagina  followed  by 
the  reversed  walls  of  the  uterine  body,  and 
ultimately  by  those  of  the  cervix.  The  inver- 
sion of  the  uterus  is  now  complete.  The  greater 
part  of  the  organ  lies  beyond  the  vulva  as  a 
pyriform  tumour,  the  base  of  which,  formed  by 
the  fundus,  is  below,  while  above  the  narrower 
neck  of  the  tumour  consisting  of  the  inverted 
cervix  lies  in  part  within  the  vagina,  the  up- 
per portion  of  which  canal  is  also  drawn  down 
and  partly  inverted.  The  vagina  is  thus  ma- 
terially shortened,  and  terminates  in  a cir- 
cular fold  marking  the  point  of  reflexion  or 
inversion,  while  the  usual  seat  of  the  os  uteri, 
which  is  necessarily  obliterated,  is  occupied 
by  the  now  inverted  cervix  {fig.  471.). 

Inversion  constitutes  the  highest  degree  of 
displacement  of  which  the  uterus  is  suscep- 
tible, for  it  is  both  prolapsed  and  inverted,  so 
that  the  relative  situation  of  the  entire  organ 
to  surrounding  structures,  as  well  as  of  all  its 
parts  to  each  other,  is  completely  changed. 
Inversion  does  ilot,  however,  always  proceed 
to  the  highest  degree,  but  may  stop  short  at 
any  of  the  intermediate  stages  just  described. 

When  inversion  occurs  to  the  gravid  uterus, 
the  accident  usually  happens  during  the  ef- 
forts of  the  organ  to  expel  the  placenta.  In 
this  way,  inversion  may  occur  spontaneously, 
or  it  may  be  favoured  or  produced  by  injudi- 
cious attempts  to  extract  the  placenta,  or 
by  too  much  traction  applied  to  the  funis.  In 
the  unimpregnated  uterus,  a polypus  attached 
by  a stem  to  the  fundus  may  by  its  weight 
slowly  produce  the  same  results.  That  a 
sudden  and  spontaneous  inversion  of  the  un- 
impregnated uterus  is  possible,  was  proved  to 

* Boyer,  and  some  others  consider  that  disten- 
sion of  the  uterine  cavity  is  not  an  essential  pre- 
liminary to  inversion. 
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me  in  a case  which  I witnessed  of  an  aged  verted  during  a convulsion.  In  this  instance, 
woman  whose  uterus  became  completely  in-  the  only  apparent  predisposing  cause  was  the 


Fig.  470. 


Incomplete  inversion  of  the  uterus.  ( After  J.  G.  Forbes.') 

The  fundus  is  beginning  to  protrude  through  the  os  uteri,  dragging  after  it  the  Fallopian  tubes,  which 
are  drawn  into  the  hollow  formed  by  the  inverted  organ. 


dilatation  of  the  uterine  cavity  by  a tumour 
the  size  of  a flattened  apricot,  which  was  ex- 
pelled at  the  moment  when  the  uterus  came 

Fig.  471. 


Complete  inversion  of  the  uterus.  ( Diagram .) 


down  completely  inverted, — the  violent  ac- 
tion of  the  abdominal  muscles  and  diaphragm 
probably  here  producing  or  aiding  the  ever- 
sion. 

After  complete  inversion,  the  uterus  may 
remain  incapable  of  replacement.  Under  these 
circumstances,  the  external  surface  of  the 
protruding  portion  loses  much  of  its  original 
character  of  a mucous  membrane,  and  be- 
comes covered  by  a thicker  epithelial  layer. 
It  continues,  however,  more  vascular  than  the 


surface  of  an  ordinary  procident  uterus,  and 
is  especially  liable  to  abrasion  and  ulceration, 
from  the  friction  to  which  it  is  exposed. 
When  this  displacement  occurs  during  men- 
strual life,  and  is  permanent,  the  menstrual 
fluid  may  be  observed  at  the  periods  exuding 
from  the  surface  of  the  inverted  organ. 

The  internal  relations  of  an  inverted  uterus 
depend  upon  the  extent  of  the  inversion.  In 
extreme  cases  the  interior  of  the  tumour  con- 
sists of  a sac  lined  by  the  peritoneum,  which 
originally  formed  the  outer  covering  of  the 
uterus.  The  centre  indeed  of  the  broad  liga- 
ment may  be  said  to  be  inverted  so  as  to  form 
a pouch  in  which  are  contained  the  Fallopian 
tubes  and  ovaries,  and  occasionally  a portion 
of  small  intestine  {fig.  471.). 

In  minor  degrees  of  inversion  the  uterus 
remains  within  the  vagina,  and  the  peritoneal 
pouch  in  its  interior  contains  only  the  roots 
of  the  uterine  appendages  {fig.  470.). 

Anomalies  of  Size. 

a.  Atrophy.  — Under  this  head  may  be  in- 
cluded those  examples  in  which  the  uterus 
appears  to  have  been  originally  well  deve- 
loped, but  has  since  suffered  atrophy  of  its 
tissues.  Such  cases  are  to  be  distinguished 
on  the  one  hand  from  the  imperfectly  deve- 
loped and  prepubertal  forms  already  described  ; 
and  on  the  other  from  examples  of  senile 
atrophy  as  it  occurs  in  its  ordinary  course. 
Whenever  atrophy  attacks  the  uterus  before 
the  climacteric  change  the  condition  is  to  be 
deemed  abnormal.  Such  a wasting  may  affect 
the  entire  uterus  or  some  of  its  parts.  In 
cither  case  the  tissues  become  pale,  soft,  and 
nearly  bloodless.  In  atrophy  of  the  uterine 
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body  the  walls  may  not  exceed  in  thickness 
or  density  those  of  the  urinary  bladder.  Such 
a condition  may  occur  under  dilatation  of  the 
uterine  cavity,  which  however  is  more  com- 
monly attended  by  an  increase  in  the  thick- 
ness of  the  uterine  parietes.  The  atrophy  of 
the  uterine  walls  which  is  accompanied  by 
dilatation  of  the  cavity,  is  distinguished  as 
excentric , and  that  which  occurs  in  combi- 
nation with  a diminished  cavity  as  concentric 
atrophy. 

Atrophy  of  the  cervix  may  be  combined 
with  partial  atresia  of  its  canal,  and  is  often 
associated  with  some  malposition  or  morbid 
growth  of  the  uterine  body  or  its  appendages. 

b.  Hypertrophy  is  of  far  more  frequent  oc- 
currence than  uterine  atrophy.  According  as 
this  condition  affects  the  entire  uterus  or  only 
some  of  its  parts,  the  organ  either  presents 
the  ordinary  figure  but  upon  a larger  scale,  or 
else  a greater  preponderance  is  given  to  one 
portion,  so  that  the  uterus  becomes  malformed. 
Hypertrophy  of  the  entire  uterus  commonly 
results  from  frequent  pregnancy,  from  the 
growth  of  tumours,  or  from  accumulation  of 
fluid  within  the  cavity.  In  the  latter  cases 
the  uterine  walls  may  acquire  the  same  thick- 
ness as  in  pregnancy  — and  the  hypertrophy 
is  due  also  to  the  same  cause,  viz.  to  a deve- 
lopment of  smooth  muscular  fibre,  such  as 
ordinarily  takes  place  in  the  gravid  uterus. 

Hypertrophy  of  the  cervix  is  most  fre- 
quently observed  in  extreme  prolapsus,  of 
which  in  the  chronic  stage  it  appears  to 
be  a constant  sequence.  Here  the  hyper- 
trophy produces  usually  a uniform  enlarge- 
ment of  both  lips,  which  form  together  an 
annular  tumour  divided  transversely  by  a wide 
os  tinea e,Jig,  472. 


Fig.  472. 


Hypertrophy  of  the  os  and  cervix  in  prolapsus  uteri. 
(Ad  Nat.') 


But  the  cervix  may  become  hypertrophied 
in  the  longitudinal  direction  also.  From  this 
there  results  a remarkable  elongation  of  the 
uterine  neck,  which  may  protrude  to  a con- 
siderable distance  beyond  the  vulva  without  a 
corresponding  degree  of  displacement  or  de- 
scent of  the  body  of  the  uterus.  In  the  ac- 
companying illustration, 473  , the  manner 
of  growth  of  the  elongated  cervix  is  shown. 
The  body  of  the  organ  being  only  partially 
displaced,  a gradual  addition  to  the  length  of 


Fig.  473. 


Elongation  of  the  cervix  uteri  from  longitudinal  hy- 
pertrophy. (Ad  Nat.) 

f,  fundus ; i o,  internal  os  uteri ; c c,  cervix ; v a, 
vaginal  walls. 

the  neck  occurs  until  the  vaginal  portion  pro- 
trudes at  the  vulva.  The  canal  of  the  cervix 
may  now  measure  several  inches  in  length.  By 
degrees  the  protruded  part  undergoes  in  addi- 
tion the  concentric  and  excentric  hypertrophy 
which  is  common  to  all  cases  of  procidentia, 
and  the  lips  gradually  acquire  the  same  ap- 
pearance as  in  Jig.  472. 

Among  the  anomalies  of  size  may  also  be 
included  those  examples  of  imperfect  involu- 
tion of  the  uterus  after  pregnancy,  in  which 
the  organ  retains  for  several  months  the  or- 
dinary size  characteristic  of  it  shortly  after 
labour. 

Pathological  conditions  of  the  separate  tissues 
of  the  uterus. — Reserving  for  future  notice  the 
affections  of  the  gravid  uterus,  those  morbid 
states  which  are  observed  in  the  unimpreg- 
nated organ  will  be  at  present  considered. 
These  may  be  divided  into  such  as  belong  to 
(1)  the  peritoneum;  (2)  the  subperitoneal 
tissue;  (3)  the  parenchyma;  and  (4)  the 
mucous  lining  of  the  uterus. 

1.  Pathological  conditions  of  the  peritoneal 
coat. 

a.  The  external  position  of  the  peritoneal 
coat,  and  the  small  amount  which  it  con- 
tributes to  the  bulk  of  the  uterus,  combine  to 
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render  the  morbid  conditions  of  this  coat,  re- 
garded singly,  of  less  pathological  importance 
than  the  abnormal  states  of  the  other  tissues. 
The  pathological  conditions  of  the  serous  coat 
are  chiefly  those  of  acute  or  chonic  metroperi- 
tonitis•,  terminating  often  in  exudative  processes 
and  the  subsequent  formation  of  adhesions  be- 
tween those  portions  of  the  uterus  which  are 
invested  by  peritoneum  and  adjacent  struc- 
tures, such  as  the  Fallopian  tubes,  ovaries. 
Jig.  420.,  small  intestines,  and  the  like. 

These  adhesions  are  occasionally  so  exten- 
sive as  to  affect  the  figure  of  the  uterus,  and  in 
most  instances  they  deprive  it  of  its  natural  mo- 
bility, and  impede  or  destroy  the  functions  of 
the  parts  or  organs  appended  to  it,  so  that  an 
abiding  sterility  frequently  results.  The  ova- 
ries becoming  invested  by  a capsule  of  false 
membrane,  are  tied  down  and  atrophied,  while 
the  tubes  lose  their  power  of  motion  or  their 
canals  become  obliterated. 

The  uterine  peritoneum  is  sometimes  alone 
affected,  while  the  appendages  escape.  If  the 
inflammation  has  not  proceeded  to  the  form- 
ation of  bands  of  adhesion,  there  may  result 
only  some  slight  processes  of  false  membrane 
which  remain  and  fringe  the  surface  of  the 
organ.  These  little  fringes  or  processes,  con- 
sisting of  delicate  folds  of  membrane,  often 
contain  vessels  which  are  easily  injected. 

The  peritoneum  suffers  considerable  dis- 
tension with  correlative  hypertrophy  in  the 
case  of  tumours  which  project  from  the  outer 
surface  of  the  uterus.  These  become  inva- 
riably covered  by  an  extension  of  the  peri- 
toneum, which  is  especially  strong  about  the 
base  of  the  peduncle  occasionally  acquired  by 
such  tumours. 

2.  Pathological  conditions  of  the  sub-peri- 
toneal fibrous  tissue. 

a.  Perimetritis.  Partial  chronic  metritis. 
Peri-uterine  phlegmon.  Retro-uterine  tumours. 
— The  subperitoneal  fibrous  tissue  which  con- 
nects the  peritoneum  with  the  uterine  sub- 
stance, like  the  peritoneal  coat  itself,  is  subject 
to  inflammation.  In  those  situations  where 
the  union  of  the  outer  and  middle  coats  of  the 
uterus  is  very  intimate,  the  distinction  be- 
tween a peritoneal  and  a subperitoneal  inflam- 
mation may  not  be  possible,  but  where  this 
connexion  is  very  loose,  and  is  effected  by  the 
interposition  of  a lax  fibrous  tissue,  inflamma- 
tion may  apparently  have  an  independent  seat 
without  affecting  at  all,  or  with  only  a par- 
tial inclusion  of  the  uterine  parenchyma,  and 
sometimes  of  its  peritoneal  investment. 

The  term  “ peri-uterine ” has  been  employed 
by  some  authors*,  with  a view  perhaps  of 
avoiding  confusion,  though  at  the  cost  of  a 
solecism,  to  distinguish  these  affections  from 
others  commonly  termed perimetrial.  In  this 
article,  however,  inflammation  of  the  subpe- 
ritoneal fibrous  tissue  will  be  designated  peri- 
metritis, while  inflammation  of  the  peritoneum 

* Monat,  Observation  Medicale  (Gazette  des 
Hopitaux,  1850.)  Bernutz  et  Goupil.  Recherches 
Cliniques  sur  les  Phlegmons  peri-uterines.  (Ar- 
chives Generales  de  Medecine.  Mars  1857.) 


itself,  which  some  include  in  the  latter  term, 
is  distinguished  as  metro-peritonitis. 

Perimetritis  consists  in  an  acute,  or  more 
often  a chronic  inflammation  of  the  tissue, 
which  loosely  attaches  the  peritoneum  form- 
ing the  base  of  the  broad  ligament  to  the 
proper  substance  of  the  neck  and  lower  por- 
tion of  the  body  of  the  uterus.  The  relation 
of  the  peritoneum  and  of  the  loose  fibrous 
tissue  surrounding  the  cervix  uteri  have  been 
described  at  page  631., where  also  attention  was 
Called  to  the  peculiar  lax  tissue  of  this  kind 
which  unites  the  posterior  cervical  wall  with  the 
portion  of  peritoneum  forming  the  retro-ute- 
rine pouch  (Jig . 433.  G.).  Here,  particularly, 
this  inflammatory  affection  has  its  seat,  although 
it  occasionally  extends  around  the  sides  of 
the  cervix,  so  as  partially  to  encircle  that  part, 
or  more  rarely  it  may  involve  only  the  fibrous 
tissue  connecting  the  anterior  cervical  wall 
with  the  posterior  surface  of  the  bladder  (Jig. 
426.  b b,  and  Jig.  433.  f.). 

The  anatomical  conditions  of  these  peri- 
metrial inflammations  are  deep  congestion 
of  the  vessels,  accompanied  by  serous,  and 
occasionally  by  sanguineous,  and  possibly 
fibrinous  infiltration  of  the  loose  tissue  of  this 
part,  which,  on  account  of  its  extreme  laxity, 
readily  admits  of  a great  degree  of  distension. 
In  this  way  is  rapidly  formed  a tumour  which 
almost  invariably  occupies  the  space  between 
the  peritoneum  and  the  posterior  wall  of  the 
uterus,  at  the  point  where  the  body  joins  the 
cervix  (retro-uterine  tumour). 

The  recognition  of  such  a tumour  or  swell- 
ing during  life,  by  physical  signs,  is  not  difficult. 
The  finger  introduced  into  the  vagina,  so  that 
its  extremity  reaches  the  point  of  reflexion  of 
the  posterior  wall  of  that  canal  forwards  on 
to  the  uterine  neck,  discovers,  just  above  this 
spot,  a hard  or  semi-elastic  projection,  which 
seems  to  grow  out  of  the  cervix  just  at  its 
point  of  junction  with  the  body  of  the  uterus. 
The  surface  of  the  tumour  towards  the  rec- 
tum, upon  which  it  encroaches,  is  convex, 
and  is  either  smooth  or  irregularly  nodulated, 
while  between  the  tumour  and  the  neck  of 
the  uterus  is  usually  perceived  a notch  more 
or  less  deep,  and  comparable  in  form  to  that 
which  separates  the  body  from  the  neck  of  an 
ordinary  retort.  Hence  this  condition  may 
easily  be  mistaken  for  the  retorted  uterus, 
which  it  closely  resembles  in  many  particu- 
lars. The  surface  of  the  tumour  is  exquisitely 
tender,  while  the  adjacent  uterine  structures 
are  free  from  tenderness. 

The  comparative  frequency  of  this  affec- 
tion *,  and  the  constant  and  severe  suffering 
which  result  from  it,  especially  in  married 
women,  in  whom  it  is  usually  found,  may 
justify  here  a brief  exposition  of  the  peculiar 
anatomical  condition  and  relation  of  parts  which 
appear  to  me  to  conduce  to  its  production. 
From  the  view  of  the  pelvic  viscera  given  in 

* I believe  that  it  is  often  confounded  not  only 
with  retroflexion,  but  also  with  retroversion,  fibrous 
tumour,  and  hypertrophy  of  the  posterior  uterine 
wall,  and  that  hence  the  frequency  of  its  occur- 
rence has  not  been  commonly  recognised. 
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(Jig.  433.)  it  will  be  seen,  that  while  the  normal 
cervix  projects  obliquely  into  the  upper  part 
of  the  vagina,  the  fornix  or  blind  extremity  of 
that  canal  forms  the  actual  termination  of  the 
tube,  so  that  this  arrangement,  while  it  tends 
materially  to  the  preservation  of  the  os  and 
cervix  uteri  from  injury  during  congress,  at 
the  same  time  exposes  the  cul  de  sac  of  the 
vagina  to  a certain  amount  of  pressure,  which 
various  circumstances,  such  as  relative  short- 
ness of  the  vagina  and  other  obvious  condi- 
tions, may  render  injurious.  But  exactly  over 
this  spot  lies  the  mass  of  lax  fibrous  tissue  in 
question,  the  meshes  of  which  become  easily 
infiltrated  under  inflammation  by  serous  or 
fibrinous  fluids  supplied  by  the  vessels,  which 
sections  of  this  region  show  to  be  so  abundant 
in  the  neighbourhood.  (Fig.  429.) 

Perimetrial  inflammation  occasionally  reaches 
the  suppurative  stage,  and  in  this  way  are 
formed  some  of  those  abscesses  which  burst 
through  the  cervix,  or  form  collections  of 
matter  between  the  folds  of  the  broad  liga- 
ment. 

3.  Pathological  conditions  of  the  muscular  or 
proper  coat. 

a.  Diminished  and  increased  consistence  of 
the  uterine  substance,  although  generally  re- 
sulting from  obvious  morbid  processes,  is  yet 
sometimes  found  without  any  apparent  dis- 
ease of  the  tissue. 

Diminished  consistence  may  be  found  in 
various  degrees,  from  a slight  friability  or 
softness  to  a nearly  complete  pulpiness  (mar- 
ciditas).  In  these  cases  the  texture  of  the 
uterus  may  be  pale  and  exsanguine,  or  in  a 
state  of  hyperaemia,  with  occasionally  apo- 
plectic effusion.  Rokitansky  associates  the 
latter  condition  with  thickening,  and  some- 
times ossification  of  the  uterine  arteries. 

b.  Parenchymatous  inflammation  of  the  uterus. 
Metritis.  Metritis parenchymatosa. — Inflamma- 
tion of  the  substance  of  the  uterus,  which  in 
the  puerperal  state  is  so  commonly  fatal, 
seldom  leads  to  death  in  the  unimpregnated. 
Hence  opportunities  for  investigating  the  ana- 
tomical condition  of  the  organ  in  the  non- 
gravid  state  under  conditions  of  inflammation 
are  of  comparatively  rare  occurrence.  From 
such  opportunities,  however,  aided  by  what 
may  be  observed  during  life,  the  following 
may  be  concluded  as  to  the  changes  which 
inflammation  produces  in  the  muscular  and 
fibrous  coat. 

Under  acute  parenchymatous  inflammation 
the  whole  organ  becomes  increased  in  bulk, 
and  at  the  same  time  redder  and  softer.  On 
section  blood  flows  freely  from  the  divided 
vessels,  and  the  tissues  are  found  permeated 
by  serous  infiltration.  Sometimes  the  highly 
congested  vessels  have  in  parts  given  way,  and 
ecchymoses  or  larger  apoplectic  collections 
have  resulted. 

If  no  commensurate  resorption  of  these 
effusions  takes  place  the  organ  continues  of 
abnormal  size.  This  is  more  particularly  ob- 
servable when  a portion  of  the  uterus,  as  the 
body  or  cervix,  has  been  repeatedly  inflamed. 
The  latter,  especially,  remains  enlarged.  The 
Supp. 


os  tincae  is  patulous,  and  one  or  both  lips  of 
the  cervix  present  an  cedematous  hardness, 
and  occupy  a larger  space  than  usual  in  the 
fornix  of  the  vagina. 

Occasionally  inflammation  of  the  uterine 
parenchyma  reaches  the  suppurative  stage, 
resulting  in  collections  of  matter  which  may 
escape  into  the  peritoneum  between  the  folds 
of  the  broad  ligament,  or  externally  by  the 
vagina  or  rectum. 

Chronic  inflammation  produces  likewise  a 
general  enlargement  of  the  uterus,  but  more 
commonly  the  cervix  is  principally  or  exclu- 
sively involved,  and  the  resulting  enlargement 
is  especially  observable  in  its  vaginal  portion, 
the  lips  of  which  become  increased  in  breadth, 
or  elongated  and  prominent. 

When  chronic  inflammation  affects,  on  the 
other  hand,  the  parenchyma  of  the  body  of 
the  uterus  chiefly,  the  walls  of  this  part 
become  thickened  and  indurated,  while  the 
cavity  undergoes  enlargement  such  as  is  exhi- 
bited by  the  ventricles  in  excentric  hypertro- 
phy of  the  heart..  Under  chronic  inflammation 
the  uterine  tissue  becomes  indurated,  so  that 
upon  section  it  grates  beneath  the  knife.  This 
induration  is  occasioned  chiefly  by  hypertro- 
phy of  the  fibrous  element  of  this  coat  of  the 
uterus. 

c.  Fibroid.  Tumor  fibrosus  uteri.  Fibro- 
muscular  tumour.  Hard  fleshy  tubercle  of  the 
uterus  (Baillie). — These  and  numerous  other 
titles  have  been  employed  by  different  authors 
to  designate  a form  of  degeneration  of  the 
uterine  tissue  which  is  so  common  that,  ac- 
cording to  the  often  quoted  calculations  of 
Bayle,  it  may  be  found  in  every  fifth  case  of 
women  who  die  after  the  age  of  thirty-five.* 

Fibroid  of  the  uterus  has  for  its  basis  the 
same  structure  as  fibrous  tumours  in  general  j- 
The  surface  of  a section  presents  to  the  naked 
eve  a peculiar  mottled  appearance,  caused  by 
the  presence  of  numerous  white  lustrous 
bands  intersecting  in  all  directions  a more 
homogeneous  basis  substance,  which  in  these 
uterine  formations  has  always  a greyish  or 
light  brown  colour,  the  latter  being  especially 
distinct  in  spirit  preparations.  The  difference 
between  these  two,  however,  is  more  appa- 
rent than  real,  consisting,  as  Paget  suggests, 
rather  in  the  mode  of  arrangement  than  in  an 
actual  differentiation  of  the  component  struc- 
tures. These  consist  chiefly  of  very  slender 
filaments  of  fibrous  tissue  “ undulating  or 
crooked,”  and  exhibiting  various  degrees  of 
development  in  different  specimens,  being  in 
some  large  and  wav\ , and  in  others  very  short, 
and  often  intermixed  with  cytoblasts  and  nu- 
clei. Along  with  this  fibrous  basis  is  found 
a variable  amount  of  smooth  muscular  fibre, 
which  in  some  cases,  especially  in  the  polypi 
hereafter  noticed,  forms  the  chief  bulk  of  the 

* Dr.  West  has  furnished  some  interesting  sta- 
tistics upon  this  subject.  (Lectures  on  the  Diseases 
of  Women,  Pt.  i.  p.  277.  1856.) 

j-  For  an  account  of  these  see  Paget’s  Surgical 
Pathology,  Yol.  II.  Lect.Y. ; and  also  for  those  of 
the  uterus,  Bidder,  in  Walter  ueber  firbrose  Korper 
der  Gebarmutter. 
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mass,  so  that  a muscular  rather  than  a fibrous 
tissue  results.  A small  quantity  of  elastic 
fibre  is  also  occasionally  found  in  these  ute- 
rine formations. 


Fig.  474. 


The  structural  variations  observable  in 
fibroid  of  the  uterus,  are  dependent  chiefly 
upon  the  peculiarities  in  arrangement  of  these 
component  elements.  In  the  more  dense 
formations,  the  white  shining  fibrous  bands 
enclosing  little  pellets  of  the  browner  sub- 
stance, form  numerous  small  compact  masses, 
which  are  again  closely  united  together  by  a 
somewhat  looser  fibrous  tissue  that  serves  to 
combine  the  whole  into  lobes  or  lobules,  va- 
rying in  size  from  a pea  to  that  of  a man’s 
head.  The  variation  in  density  of  these 
masses  depends,  further,  upon  their  vascula- 
rity. In  the  softer  kinds,  bloodvessels  that 
may  be  injected  permeate  the  mass,  running 
along  the  bands  and  layers  of  fibrous  tissue 
connecting  the  lobules.  Such  tumours  are 
sometimes  of  a deep  red  colour.  The  denser 
masses,  on  the  other  hand,  are '•apparently 
nearly  bloodless ; at  least,  injections  cannot  be 
made  to  penetrate  them. 

The  different  configurations  which  these 
masses  of  uterine  fibroid  assume,  appear  to 
depend  in  a great  measure  upon  accidental 
conditions.  In  this  particular  three  varieties 
may  be  noticed. 

1 st  var.  Interstitial  fibroid.  — The  mass 
here  forms  a growth,  sometimes  of  immense 
size,  but  still  contained  within  the  proper 
boundaries  of  the  organ,  occupying  one  or 
other  uterine  wall,  but  neither  encroaching 
upon  the  uterine  cavity,  nor  protruding  ex- 
ternally. Such  is  the  case  represented  in 
fig.  475.,  in  which  the  external  appearances 
were  those  of  the  ordinary  gravid  uterus  in 
the  seventh  month.  Such  masses  appear  oc- 
casionally at  their  periphery  to  merge  gra- 
dually into  the  healthy  tissues  of  the  uterus, 
but  more  commonly  there  exists  a distinct 
boundary  formed  by  loose  cellular  tissue  with 
which  the  tumour  is  so  lightly  connected  that 


it  may  be  easily  detached  and  turned  out  of 
its  investing  capsule  {fig.  475  ). 


Fig.  475. 


Interstitial  fibroid  of  the  uterus.  (Ad  Nat .) 

The  tumour  is  formed  in  the  substance  of  the 
posterior  wall,  which  is  so  attenuated  at  one  spot  as 
to  be  nearly  broken  through.  The  cavity  of  the 
uterus  is  shown  in  the  lower  part  of  the  figure  un- 
altered in  size. 

2nd  var.  Subperitoneal  fibroid.  — In  this 
variety  the  fibroid  mass  or  masses  protrude 
from  the  external  surface  of  the  uterus.  Here 
one  or  several  round  or  oval  tumours  are 
formed  which  seem  to  grow  out  of  the  uterine 
substance  by  a narrower  or  broader  base,  or 
they  remain  attached  to  it  by  a peduncle. 
These  masses  consist  entirely  of  fibroid, 
having  either  simply  an  investment  of  perito- 
neum, or  beneath  that  also,  in  many  instances, 
a layer  more  or  less  thick  of  uterine  sub- 
stance which  is  usually  laminated,  so  that  a 
capsule  composed  of  the  natural  tissues  of  the 
uterus  is  formed  around  the  tumour  (fig.  476.). 

3rd  var.  Sab-mucous  fibroid. — In  this  va- 
riety the  fibroid  mass  quits  its  bed  in  the 
uterine  walls,  and  projects  into  the  cavity  of 
the  uterus  ; it  becomes  covered  by  an  exten- 
sion of  the  lining  membrane  of  the  uterus, 
and  sometimes  also  beneath  this  by  a layer  of 
healthy  uterine  tissue.  These  tumours,  when 
they  possess  a peduncle,  constitute  the  fibroid 
polypi  of  the  uterus. 

A distinction  has  been  made  in  these  po- 
lypi between  such  as  form  continuous  out- 
growths from  the  substance  of  the  uterus,  and 
those  in  which  the  polypous  mass  forms  a 
discontinuous  tumour,  connected  only  by  a 
narrow  stem  of  mucous  and  muscular  tissue. 

The  original  position  of  the  fibroid  growth 
in  the  uterine  walls,  whether  in  the  middle  or 
nearer  to  their  inner  or  outer  surfaces,  proba- 
bly determines,  in  a great  measure,  the  direc- 
tion and  form  which  these  growths  ultimately 
take,  and  is  consequently  productive  of  the 
three  varieties  above  noted. 

The  different  forms  which  fibroid  assumes 
are  in  accordance  with  these  varieties  of  po- 
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sition.  Fibroid  growths  retained  within  the 
uterine  walls,  are  at  first  almost  invariably 
spherical,  but  in  course  of  growth  become 
ovate  or  flattened.  Those  which  project  from 
the  outer  surface  are  usually  nearly  round, 
while  the  polypi  of  the  cavity,  and  those 
which  extend  into  the  vagina,  are  pyriform, 
and  possess  longer  or  shorter  peduncles.  The 
greater  part  proceed  from  the  fundus,  com- 
paratively few  from  the  walls  of  the  body, 
and  scarcely  any  of  this  kind  from  the  cervix. 
The  latter  are  usually  of  a more  spongy  or 
cellular  character  than  the  former,  which  con- 
sist of  a denser  fibrous  tissue. 

The  power  of  growth  of  fibroid  tumours 
appears  to  be  nearly  unlimited.  The  known 
extremes  in  such  cases  are,  in  point  of  num- 
ber, from  one  to  forty  ; and  in  respect  of 
weight,  from  a few  grains  to  seventy  pounds. 

Fibroid  exercises  a considerable  influence 
upon  the  form  and  position  of  the  uterus. 
Tumours  within,  or  external  to  it,  change  the 
position  of  the  organ  in  various  ways,  pro- 
ducing elevation,  prolapsus,  lateral  obliquity, 
and  especially  retroversion,  according  to  the 
seat  which  they  occupy.  Polypi  distend  the 
cavity  of  the  body  and  cervix,  and  the  os 
uteri,  and  sometimes  produce  prolapsus  and 
inversion  of  the  uterus. 

The  influence  of  fibroid  upon  the  thickness 
of  the  uterine  walls  is  also  considerable.  Ge- 
nerally a marked  hypertrophy,  equal  some- 
times to  that  of  pregnancy,  takes  place,  while 
in  parts  a thinning  of  the  walls  occurs.  The 
latter  is  especially  observable  in  cases  where 
the  tumours  are  numerous,  as  in  jig.  476. 
These  sometimes  appear  to  grow  at  the  ex- 
pense of  the  whole  uterine  substance,  so  that 
the  original  organ  is  with  difficulty  discovered 
among  the  hypertrophied  mass. 


Fig.  476. 


The  uterus  surrounded  by  outgrowths  of  fibroid  which 
have  pushed  the  peritoneum  before  them,  several 
having  become  pedunculated.  (Ad  Nat. ) 

The  uterus,  at  the  expense  of  whose  tissues  the 
tumours  are  formed,  can  scarcely  be  discovered  in  the 
midst  of  the  mass. 

Important  consecutive  changes  take  place 
during  the  process  of  growth  of  fibroid.  So 
long  as  the  structure  retains  its  original  hard- 
ness, the  increase  is  comparatively  slow,  con- 


sisting in  a simple  and  uniform  multiplication 
of  the  elements  already  described.  Occasion- 
ally an  increase  of  density  is  produced  by  cal- 
cification of  certain  portions  of  the  mass,  and 
in  this  way  the  so-called  bony  tumours  of  the 
uterus  are  formed.  Or,  on  the  other  hand, 
under  rapid  growth,  the  tumour  may  become 
softer,  in  consequence  of  serous  infiltration 
into  its  tissues  ; the  fluid  occasionally  collect- 
ing in  the  centre  of  the  tumour  and  forming 
there  a species  of  dropsy.  Or,  a process  of 
inflammation  being  set  up,  suppuration,  and 
sometimes  sloughing,  result.  In  the  more 
vascular  fibroids  the  vessels  may  dilate  and 
burst,  and  the  tumour  then  becomes  infiltrated 
with  extravasated  blood.  It  has  been  doubted 
whether  fibroid  ever  undergoes  absorption. 
I have  reason  to  think,  from  occasionally  wit- 
nessing a marked  diminution  in  bulk,  that 
this  may  sometimes  occur.  The  explanation 
of  this  is  indeed  easy  when  the  mass  of  the 
tumour  consists  of  hypertrophied  muscular 
tissue,  which  in  such  cases  has  been  found  to 
undergo  fatty  degeneration,  and  so  its  disper- 
sion may  be  effected. 

Subperitoneal  and  interstitial  fibroid,  when 
extensive,  interferes  with  pregnancy,  and  also 
renders  labour  difficult  or  perilous,  by  weaken- 
ing the  expulsive  power  of  the  uterus  and  pre- 
disposing the  organ  to  rupture.  Submucous 
fibroid,  in  the  form  of  polypi,  may  prevent 
impregnation  or  shorten  gestation.  In  the 
unimpregnated  uterus,  all  forms,  but  especially 
the  submucous  and  interstitial,  are  apt  to  be 
accompanied  by  severe  recurrent  haemorrhage, 
producing  excessive  anaemia  and  occasionally 
death. 

Lastly,  it  may  be  observed,  in  reference  to 
tumours  which  are  commonly  termed  polypi, 
that  the  present  state  of  pathology  demands  a 
separation  of  these,  according  to  their  struc- 
tural differences,  such  as  has  long  been  esta- 
blished, upon  a similar  basis,  among  those 
objects  of  the  animal  kingdom  whose  sup- 
posed resemblance,  distant  indeed,  and  at  the 
best  fanciful,  has  given  a name  to  this  form  of 
tumour.  For,  as  in  that  prototypal  group  of 
animal  forms,  once  termed  polypi,  three  widely 
separated  classes  at  least  are  now  known  to 
have  been  combined,  so  those  pathological  for- 
mations, which  are  still  familiarly  termed  po- 
lypi, exhibit  a more  than  equal  number  of  va- 
rieties, each  marked  by  distinct  differences  of 
structure.  These  may  be  distinguished  as  the 
fibrous , including  the  cellular,  which  are  com- 
posed of  a looser  fibrous  tissue  ; the  muscular ; 
the  mucous , also  frequently  containing  much 
fibrous  tissue,  and  the  cancerous  or  malignant 
polypi.  And  to  these  have  been  added  the 
so-called  fibrinous  or  blood  polypi. 

The  fibrous  polypus  has  been  already  de- 
scribed, and  the  second,  or  muscular,  may  here 
also  be  classed  with  it,  as  having  its  origin  in 
the  middle  coat  of  the  uterus,  but  consisting 
of  muscular  rather  than  of  fibrous  tissue. 

These  muscular  polypi  are  comparatively 
rare.  Their  structure,  as  exhibited  in  the  ac- 
companying fig.  477.,  is  precisely  that  of  the 
proper  muscular  coat  of  the  uterus. 
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Fig.  477. 


Section  of  a polypus  formed  of  the  muscular  tissue  of 
the  uterus.  ( After  Wedl.) 

The  fibres,  arranged  in  bundles,  run  in  different 
directions.  At  a a , they  have  been  divided  trans- 
versely, and  in  other  parts  obliquely.  Compare 
with  fig.  436. 

The  malignant  polypi,  and  those  which  are 
formed  of  hypertrophied  mucous  structure, 
belong  to  another  category,  and  will  be  de- 
scribed hereafter. 

4.  Pathological  conditions  of  the  mucous  coat. 
— a.  Fi  rst  under  this  head  may  be  noticed 
simple  hypertrophy  of  the  uterine  mucous 
membrane,  followed  often  by  a partial  shed- 
ding of  that  structure  in  the  form  of  the  so- 
called 

Dysmenorrhoeal  membrane. — The  term  men- 
strual decidua  would  probably  form  a more 
appropriate  title  for  these  structures,  which 
consist  of  a greater  or  less  thickness  of  the 
mucous  membrane  lining  the  uterus,  differing 
in  no  respect  from  that  membrane  in  its  ordi- 
nary condition  *,  except  in  the  one  particular, 
that  it  has  undergone  a certain  degree  of 
hypertrophy.  (Fig.  443.)  The  hypertrophies 
which  the  mucous  membrane  of  the  uterus 
undergoes  in  various  circumstances  form  a 
most  interesting  subject  for  study,  but  all 
of  them  are  not  pathological.  The  most 
familiar  example  of  normal  hypertrophy  of 
the  uterine  mucous  membrane  is  that  which 
occurs  in  ordinary  pregnancy.  Here,  no 
sooner  does  the  uterus  begin  to  enlarge, 
than  the  mucous  lining  also  expands,  and 
its  tissues  become  opened  up  by  an  in- 
creased flow  of  blood,  and  a consequent 
rapid  development  of  the  simple  elements 
composing  this  structure.  This  hypertrophy 
occurs  in  every  pregnancy  where  the  ovum 
enters  the  uterus.  But  it  also  happens  very 
generally  in  those  cases  where  the  ovum 
never  enters  the  uterus  at  all,  but  is  developed 
externally  to  that  cavity  (extra-uterine  gesta 
tion).  Here  a most  perfect  decidua  is  usually 
found  lining  the  uterus.  The  exceptions  are 
few  in  which  the  uterine  mucous  membrane, 
under  these  circumstances,  does  not  exhibit 
any  increase  of  thickness,  but  retains  or  nearly 
so,  its  ordinary  characters 

* See  on  the  structure  of  the  uterine  mucous 
membrane,  p.  635.  of  this  article. 


But  a state  of  pregnancy  is  not  necessary 
to  produce  evolution  of  the  uterine  lining,  for 
this  may  occur  when  the  body  of  the  uterus 
is  enlarged  from  other  causes.  Thus,  in  an 
example  in  my  possession  of  uterine  fibroid,  in 
which  the  body  of  the  uterus  has  undergone 
the  hypertrophy  already  described  (p.  491.), 
as  common  in  that  state,  the  hypertrophy 
has  extended  to  the  mucous  membrane,  so 
that  the  uterine  cavity,  which  had  also  been 
occupied  by  one  of  these  tumours,  exhibits  a 
delicate  decidual  lining. 

The  decidual  membranes  occasionally  cast 
off  from  the  uterus  under  circumstances  of 
dysmenorrhoea,  consist  of  fragments,  or,  more 
rarely,  of  entire  membranes  forming  casts  of 
the  uterine  cavity.  The  structure  of  all  these 
is  nearly  similar,  and  they  differ  chiefly  in  the 
greater  or  less  thickness  of  membrane  de- 
tached. All  present  upon  their  inner  surface 
the  peculiar  cribriform  markings  already  de- 
scribed as  constituting  the  orifices  of  the 
uterine  glands,  while  their  outer  surfaces  are 
rough  and  shaggy,  like  the  outer  surface  of 
aborted  ova,  for  this  surface  has  been  de- 
tached or  torn  off  from  the  uterus.  Fig.  443. 
represents  a portion  of  such  a membrane,  as 
seen  from  its  inner  or  cribriform  surface.  The 
microscopic  characters  of  these  membranes 
are  precisely  those  of  ordinary  decidua. 

b.  Hypertrophy  of  the  follicular  structures 
of  the  uterine  mucous  membrane.  Follicular 
polypi.  Mucous  polypi.  Cysts.  — The  patho- 
logical formations  which  take  their  origin  in 
the  mucous  membrane  lining  the  uterus,  con- 
sist chiefly  in  hypertrophic  growths  of  that 
membrane,  and  of  its  follicular  structures. 
They  present  usually  two  varieties,  according 
as  the  follicular  or  the  ordinary  mucous  tissue 
abounds  in  their  composition.  Many  of  these 
grow  ths  acquire  a peduncle,  and  then  consti- 
tute the  mucous  or  follicular  polypi. 

The  follicular  structure  is  most  apparent  in 
those  growths  which  spring  from  the  body, 
and  especially  from  the  fundus  uteri  near  the 
orifices  of  the  Fallopian  tubes.  These  vary  in 
size  from  a pea  to  a small  plum.  They  have 
usually  a rounded  or  oval  form,  and  become 
partially  flattened  by  the  external  pressure  of 
the  uterine  walls.  A short  and  narrow  pe- 
duncle connects  them  with  the  spot  from 
which  they  arise.  Externally  they  are  smooth 
and  covered  by  a layer  of  epithelium,  beneath 
which  is  a thin  extension  of  the  uterine  mu- 
cous membrane.  This  is  often  sufficiently 
transparent  to  render  visible  numerous  opa- 
line spots,  indicating  the  seat  of  groups  of 
uterine  follicles  distended  and  elongated,  and 
containing  a semitransparent  gelatinous  fluid. 
Between  these  elongated  follicles  there  is  a 
loose  fibrous  tissue  connecting  them  together, 
and  giving  substance  to  the  mass.  These 
tumours  possess  little  resistance,  and  are  usu- 
ally soft  and  elastic. 

The  more  solid  mucous  tumours  very  ge- 
nerally acquire  a stem,  and  early  take  the 
form  of  polypi.  These  mostly  arise  from  be- 
tween the  folds  of  the  lining  membrane  of  the 
cervix,  and  are  evidently  mere  hypertrophies 
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of  that  structure,  including  a variable  propor- 
tion of  the  sublying  cervical  fibrous  tissue. 
In  size  they  range  from  a pea  to  a walnut, 
and  occasionally  their  peduncle  measures  se- 
veral inches  in  length,  so  that  they  may  pro- 


Fig.  478. 


Pedunculated  polypus  of  the  cervix  uteri.  ( After 
Boivin  and  Duges.') 

trude  to  a considerable  distance  beyond  the 
vulva.  Their  form  is  generally  that  of  an 
elongated  pear.  The  surface  is  smooth,  though 
not  uniform,  being  usually  nodulated  or  lobed, 
and  in  parts  roughened  by  minute  papillary 
growths.  Sometimes  one  or  two  of  the  cer- 
vical folds  or  rugae,  scarcely  altered  in  cha- 
racter from  their  ordinary  condition  in  the 
healthy  cervix,  are  distinctly  visible  upon 
them.  These  more  solid  tumours  are  covered 
by  cylinder  or  pavement  epithelium  and  hy- 
pertrophied mucous  membrane.  Internally 
they  are  composed  of  loose  inelastic  fibrous 
tissue,  containing  a few  enlarged  and  ob- 
structed follicles,  one  or  two  of  which  may 
grow  more  than  the  rest,  and  form  a cavity 
distended  by  a slimy  fluid. 

The  growth  of  both  these  forms  appears  to 
be  limited,  and  they  never  attain  to  the  size 
which  the  fibrous  polypi  often  reach.  With 
the  hypertrophies  of  the  follicular  structures 
are  also  to  be  classed  those  single  cysts,  of 
the  size  of  a pea,  or  larger,  and  sometimes 
pedunculated,  which  are  very  commonly  found 
lying  between  the  cervical  folds,  or  protrud- 
ing from  the  os  uteri.  These  consist  almost 
exclusively  of  distended  Nabothian  follicles. 

c.  Hypertrophy  of  the  filiform  papillce  of 
the  cervix.  — A variety  in  the  condition  of 


the  filiform  papillae  upon  the  vaginal  portion 
of  the  cervix  has  been  described  at  p.  639. 
These  papillae,  nstead  of  being  short,  and 
covered  by  pavement  epithelium  up  to  the 
very  margin  of  the  os  uteri,  as  they  are  upon 
the  rest  of  the  cervical  lips,  may  present  the 
same  condition  which  they  have  within  the 
cervix,  where  they  are  longer  and  larger,  and 
are  not  bound  down  by  a continuous  layer  of 
covering  epithelium.  These  papillae  often 
appear  at  the  margin  of  the  os,  and  form 
there  little  tufts,  or  extend  over  the  lips  of 
the  cervix  in  the  crescentic  manner  already 
described  at  p.  639.  They  then  constitute 
one  of  those  conditions  to  which,  in  the  pre- 
sent day,  the  term  ulceration  is  very  fre- 
quently applied  ; yet  there  is  no  more  reason 
for  asserting  that  these  are  pathological  for- 
mations or  conditions,  than  there  is  for  as- 
serting the  same  of  the  villi  within  the  canal, 
for  both  are  identical  in  form.  They  can  only 
be  regarded  as  pathological  structures  when 
they  obviously  exceed  the  natural  conditions 
already  described.  Then,  indeed,  they  may 
be  classed  among  the  hypertrophies  of  special 
structures  of  the  cervix,  and  they  will  bear 
the  same  relation  to  the  natural  papillae,  that 
the  hypertrophied  follicular  structures,  form- 
ing the  cysts  and  polypi  recently  described, 
bear  to  the  cervical  follicles  in  a healthy  con- 
dition. Both  the  hypertrophied  and  the  na- 
tural papillae  give  to  the  finger  that  peculiar 
velvety  or  mossy  sensation  which  is  usually 
classed  among  the  diagnostic  signs  of  ulcera- 
tion of  the  os  uteri. 

d.  Simple  inflammatory  hypertrophy , with 
extroversion  of  the  cervical  mucous  membrane. 
— The  mucous  membrane  lining  the  canal  of 
the  cervix  uteri  under  chronic  inflammation 
becomes  frequently  partly  everted,  so  that  a 
portion  of  the  inner  surface  of  one  or  both 
walls  of  the  neck  is  rendered  visible  at  the 
lower  orifice,  taking  here  the  place  ordinarily 
occupied  by  the  inner  border  of  the  lips  of 
the  os  tincae.  This  affection  is  usually  com- 
bined with  a corresponding  hypertrophy  of 
the  proper  tissue  of  the  cervix,  and  may  be 
compared  in  its  effects  to  that  thickening  of 
the  upper  lip  common  in  strumous  children, 
which  causes  the  part  to  become  everted. 

Figures  7.  and  8.  Plate  IX.  in  Boivin  and 
Duges’  Atlas  represent  an  extreme  degree  of 
this  affection,  in  which  the  cervical  mucous 
membrane  protrudes  to  an  unusual  extent, 
so  that  the  palmae  plicatae  and  middle  raphe 
on  both  sides  are  seen.  In  the  more  common 
minor  degree  of  hypertrophy  with  eversion,  a 
crescentic  protrusion  only  of  the  cervical  mu- 
cous lining  occurs.  The  unevenness  of  the 
surface,  caused  by  the  slightly  swollen  and 
prominent  rugae,  and  as  often  by  the  numerous 
little  depressions  consisting  of  enlarged  mu- 
cous crypts,  according  as  one  or  the  other  of 
these  is  the  predominant  normal  structure  in 
the  cervix  *,  gives  to  the  part  during  life  the 
appearance  of  a raw  or  granular  surface,  while 

* For  a description  of  these  varieties,  see  p.  640. 
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the  natural  boundary  between  the  lower  edges 
of  the  cervical  canal  and  the  lips  of  the  os 
tincae  being  now  transferred  on  to  the  latter 
in  consequence  of  this  eversion,  an  abrupt 
semicircular  line  becomes  visible,  which,  while 
it  only  indicates  the  natural  termination  here 
of  the  vaginal  epithelium  (see  p.  640.),  is  fre- 
quently mistaken  for  the  margin  of  an  ulcer. 

This  condition  may  be  observed  upon  only 
one  lip,  or  upon  both  simultaneously.  It  re- 
quires special  notice  here,  not  so  much  for  its 
pathological  importance,  which  appears  to  me 
to  have  been  overrated,  as  on  account  of  cer- 
tain views  of  late  connected  with  it,  under 
the  belief  that  it  constitutes  another  form  of 
ulcer  of  the  os  or  cervix  uteri. 

e.  Catarrhal  inflammation  of  the  mucous 
coat.  Endo -metritis.  Metritis  catarrhalis.  Me- 
irorrhcea.  Catarrhus  uteri.  Acute  and  chronic 
catarrh.  Leucorrhea.  Fluor  albus. 

The  ordinary  inflammatory  affections  of  the 
uterine  mucous  membrane  in  the  unimpreg- 
nated state,  which  were  formerly  known  only 
by  the  discharges  to  which  they  give  rise,  and 
which  were  consequently  confounded  with 
similar  affections  of  the  vagina,  have  in  recent 
times  been  more  accurately  examined,  and 
traced  to  their  real  seat.  That  the  lining 
membrane  of  the  uterus,  and  its  cervix  in  a 
state  of  acute  or  chronic  inflammation,  is  the 
principal  source  of  many  of  these  discharges, 
is  now  well  ascertained,  and  the  similarity  of 
these  affections  to  the  catarrhs  of  other  mu- 
cous surfaces  is  now  also  generally  admitted. 
Hence  the  term  uterine  catarrh,  under  the 
various  forms  above  quoted,  has  been  employed 
in  most  recent  works  on  uterine  pathology 
to  designate  these  affections.  Inflammation, 
whether  acute  or  chronic,  may  involve  the 
entire  uterine  mucous  membrane,  or  it  may 
be  limited  to  that  of  the  body  or  cervix.* 
The  ordinary  anatomical  conditions  of  this 
membrane  under  inflammation  are,  first,  deep 
hyperaemic  congestion,  so  that  the  surface 
presents  a uniform  florid  red  colour,  or  it  is 
mottled  with  patches  of  red,  intermixed  with 
paler  and  less  vascular  parts.  In  congestion 
of  the  mucous  membrane  lining  the  body  of 
the  uterus,  the  superficial  capillaries,  whose 
healthy  forms  are  represented  in  figs.  439  a and 
b,  become  intensely  loaded,  so  that  rupture 
occasionally  takes  place,  followed  by  effusions 
into  the  substance  of  the*membrane.  A se- 
rous or  sero-sanguinolent,  and  in  more  ad- 
vanced stages,  a muco-purulent  fluid,  covers 
the  surface,  while  the  entire  mucous  mem- 
brane becomes  swollen,  softened,  and  infil- 
trated with  serum.  An  abrupt  line  of  demar- 
cation, when  the  congestion  is  limited  to  the 
uterine  body,  marks  the  boundary  between 
that  cavity  and  the  cervix,  the  lining  mem- 
brane of  which  may  retain  its  natural  pale 
colour, — just  such  an  abrupt  line  of  demarca- 
tion between  the  highly  congested  membrane 

* This  distinction,  not  usually  observed  by  con- 
tinental authors,  has  been  emphatically  made  by 
Dr.  H.  Bennet.  A Practical  Treatise  on  Inflamma  - 
tion of  the  Uterus.  3d  edit.  1853. 


of  the  uterine  body  and  the  paler  lining  of  the 
cervix,  as  occurs  during  menstruation  or  in 
early  pregnancy.* 

When  inflammation  affects  chiefly  or  ex- 
clusively the  cervical  mucous  membrane,  this 
becomes  turgid  and  swollen,  and  its  vessels 
congested.  The  congestion  affects  more  par- 
ticularly the  capillaries  of  the  vaginal  portion 
of  the  cervix,  and  of  the  interior  of  the  canal 
near  the  orifice.  The  lips  of  the  os  tincae  are 
at  the  same  time  tumid,  the  os  is  enlarged, 
and  the  cervical  canal  expanded ; changes 
which  indicate  that  the  structures  immediately 
beneath  the  mucous  membrane  are  then  also 
involved.  A loss  of  epithelium  in  the  neigh- 
bourhood of  the  external  orifice,  more  or  less 
extensive,  may  occasionally  accompany  the 
severer  forms  of  this  affection.  From  this  it 
results  that  the  turgid  and  vascular  papillae 
beneath  becomes  exposed,  and  when  these 
are  also  hypertrophied,  the  surface  acquires 
the  condition  commonly  termed  granular. 

The  natural  or  healthy  secretions  of  the 
cervix  become  materially  altered  under  ca- 
tarrh. In  a normal  state  the  cervical  secretion 
is  sufficient  in  quantity  to  cover  the  mucous 
folds,  and  to  fill  the  crypts  and  furrows,  and 
occasionally  to  block  up  the  entire  canal.  It 
consists  of  a viscid,  tenacious,  and  nearly 
transparent  fluid,  enveloping  numerous  mu- 
cous corpuscles,  granules,  and  epithelial  scales. 

When  the  catarrhal  state  ensues,  this  fluid 
is  greatly  increased  in  quantity,  and,  according 
to  the  severity  of  the  affection,  it  passes 
through  the  various  conditions  of  a viscid 
transparent  jelly,  resembling  clear  starch  or 
white  of  egg,  of  a thicker  cream-like  fluid,  or 
of  a puriform  mucus,  in  colour  nearly  resem- 
bling pus.  Blood  also  is  occasionally  found 
mixed  with  these  secretions.f 

The  ordinary  secretions  of  the  cervix,  as 
shown  by  Dr.  Whitehead,  have  an  alkaline 
reaction  within  that  canal,  but  they  speedily 
become  acid  when  mixed  with  the  vaginal 
secretions,  which  also  cause  the  previously 
transparent  cervical  products  to  become  opaque 
as  they  pass  through  the  vagina. 

Acute  specific  catarrh  of  the  vagina  (gon- 
orrhoea), as  well  as  simple  catarrh  of  that 
canal,  may  be  associated  with  the  foregoing 
affections. 

Ulceration  of  the  mucous  coat.  Metro-hel- 
cosis.  Granular  ulcer.  Simple  erosion , abra- 
sion and  excoriation. — These  terms  have  been 
severally  employed  to  designate  certain  con- 
ditions of  the  os  and  cervix  uteri,  regarding 
the  nature,  frequency  and  pathological  import- 
ance of  which,  as  is  very  well  known,  great 
diversities  of  opinion  are  in  the  present  day 
entertained. 

The  affections  of  the  cervix  uteri,  which 

* This  point,  under  both  these  conditions,  is 
illustrated  with  great  fidelity  in  the  coloured  de- 
lineations of  Boivin  and  Dugbs.  See  Atlas,  PI.  I. 
fig.  4.,  and  PI.  II.  fig.  6. 

t A descriptive  account  of  some  of  these  fluids, 
accompanied  b}^  illustrations,  will  be  found  in  the 
paper  of  Dr.  Tyler  Smith,  in  Yol.  XXXV.  of  the 
Med.  Chir.  Trans. 
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are  commonly  deemed  ulcerative,  are  admitted 
by  those  who  so  describe  them  to  possess 
certain  characteristic  and  exceptional  features 
by  which  they  are  distinguished  from  ulcers 
of  other  parts.  For  it  is  truly  asserted, 
that  “whatever  the  character  of  an  inflam- 
matory ulceration  of  the  cervix  the  ulcerated 
surface  is  never  excavated  ; it  is  always  on  a 
level  with,  or  above  the  non-ulcerated  tissues 
that  limit  it,  and  its  margin  never  presents  an 
abrupt  induration.”* 

Further,  with  regard  to  the  position  of 
these  “sores,”  two  principal  circumstances 
have  been  almost  invariably  noticed.  As 
seen  by  the  aid  of  the  speculum,  they  either 
present  the  appearance  of  a red  and  apparently 
raw  surface  commencing,  within  the  cervix, 
or  at  the  margin  of  the  os  tincae,  and  spread- 
ing outwardly  to  a limited  extent  over  one  or 
both  lips ; or  they  form  numerous  isolated 
red  spots,  or  sometimes  depressions  dotted 
at  nearly  regular  intervals  over  the  whole 
surface  of  the  vaginal  portion  ©f  the  cervix, 
and  varying  in  size  from  a pin’s  head  to  a 
millet  seed. 

It  will  aid  description  to  take  advantage  of 
these  peculiarities  for  the  purpose  of  arrang- 
ing in  two  groups  or  classes  the  various  pa- 
thological and  other  states  of  the  uterine 
cervix,  which  severally  exhibit  the  characters 
just  mentioned.  Many  of  these,  however, 
when  minutely  examined,  and  tested  by  the 
aid  of  the  microscope,  so  little  fulfil  the  con- 
ditions of  true  ulceration,  as  to  make  it  appear 
that  such  a term  could  only  have  been  applied 
to  them  under,  in  some  instances  perhaps  a 
misapprehended,  and  in  others  a strained,  view 
of  their  real  nature. 

In  the  first  class  may  be  included  those 
cases  in  which  the  filiform  papillae  of  the 
cervix  are  in  an  uncovered  state,  and  either 
of  their  natural  size  or  hypertrophied ; ever- 
sions of  the  cervical  mucous  membrane  ; and 
hypertrophic  growths  of  the  same.  All,  or 
nearly  all  the  non-excavated  ulcers,  so  termed, 
are  referable  to  one  or  other  of  these  con- 
ditions. 

Beginning  with  the  normal  variety  of  struc- 
ture already  described,  in  which  the  central 
columnar  folds  of  the  cervical  mucous  mem- 
brane take  a perpendicular  direction  {fig.  424.), 
and  after  running  down  to  the  very  margin  of 
the  os  tincae  terminate  there  in  a narrow  bor- 
der, or  tuft  of  filiform  papillae,  the  simplest  form 
which  has  been  viewed  as  abrasion,  excoriation, 
or  ulcer,  is  thus  produced.  The  velvety  pile, 
constituting  one  of  the  most  common  features 
of  pseudo-ulcer,  being  formed  by  these  slightly 
prominent  papillae,  fringing  the  margins  of 
the  os. 

In  a more  marked  degree  of  the  same  con- 
dition, instead  of  a narrow  line  or  margin,  a 
broader  crescentic  patch  of  uncovered  filiform 
papillae  extends  outwardly  over  either  or  both 
lips.  The  papillae  are  gathered  into  little 
groups,  whose  appearance,  when  magnified 
by  a common  hand  lens,  may  be  compared  to 

* J.  H.  Bennet,  loc.  cit.  p.  79. 


miniature  wheat-sheaves  heaped  together. 
Each  papilla  is  perfectly  free  and  possesses 
its  own  proper  epithelial  coat.*  This  little 
group,  which  may  cover  half  the  circum- 
ference of  the  cervical  lip,  is  encircled  or 
semi-encircled  by  a thin  non-elevated  margin, 
where  the  ordinary  pavement  epithelium  co- 
vering the  rest  of  the  cervical  lip  terminates. 
There  is  no  appearance  of  any  loss  of  tissue 
here,  beyond  that  occasioned  by  the  absence 
of  a portion  of  that  dense  layer  of  epithelium, 
which,  like  a sheet  cast  over  the  papillae, 
usually  invests  them,  as  far  as  the  inner  bor- 
ders of  the  cervical  lips,  with  one  common 
covering,  in  addition  to  their  own  proper 
coat. 

These  papillae  may  retain  their  normal  size, 
or  they  may  be  hypertrophied.  On  account  of 
the  large  number  of  capillaries  which  they 
contain,  and  from  the  circumstance  that  they 
are  uninvested  by  vaginal  epithelium,  they 
present  a florid  and  often  turgid  aspect. 

When  such  a part  is  brushed  over  with 
nitrate  of  silver,  a line  of  demarcation  is  in- 
stantly produced,  the  mucus  entangled 
among  the  naked  villi  is  coagulated,  and  a 
cloud  of  white  chloride  of  silver  is  precipi- 
tated among  them,  while  the  parts  adjacent 
which  are  covered  by  pavement  epithelium 
are  less  affected,  and  exhibit  only  a pinkish 
white  opalescence,  that  contrasts  with  the 
dead  white  within,  and  with  the  abruptly 
marked  border  of  the  epithelial  edge.  In 
this  way  is  produced  another  effect  commonly 
quoted  as  a test  of  ulceration. f 

Those  bolder  and  more  marked  projections 
of  a florid  red  colour  which  begin  also  from 
the  inner  margins  of  the  os,  and  spread  out- 
wardly, looking  like  granulations,  consist  of 
hypertrophies  of  pre-existing  structures  inter- 
mixed occasional^',  though  more  rarely,  I be- 
lieve, with  pathological  new  formations. 

Such  hypertrophies  are  chiefly  the  follow- 
ing, viz.  eversion  of  the  cervical  lining  as 
described  at  p.  693.  ; hypertrophies  of  the 
crested  folds  of  that  membrane,  which  when 
everted,  enlarged,  and  inflamed,  constitute  the 
condition  termed  “ cockscomb  granulation  ; ” 
and  lastly,  distended  and  closed  muciparous 
follicles  gathered  in  groups  around  the  os  and 
intermixed  with  the  hypertrophied  structures 
just  noticed.  These  latter  add  to  the  irre- 
gularities and  nodosities  of  the  surface,  and 
together  with  fissures  formed  by  deepened 
natural  folds,  and  varicose  distensions  of  ves- 
sels, constitute  the  more  irregular  forms  of 
hypertrophies  which  have  been  termed  ulcers. 

The  second  class  of  pseudo-ulcers  termed 
commonly  aphthae  and  granulations,  viz.  those 
which  are  dotted  at  regular  intervals  over  the 
lips  of  the  cervix,  but  are  often  more  endur- 
ing than  herpes,  and  do  not  usually  in  their 
progress  coalesce  as  herpetic  spots  when  con- 
tiguous almost  invariably  do ; these  consist  of 

* Regarding  the  nature  of  this  coat  see  p.  639. 

f Precisely  such  an  effect  may  be  produced  upon 
mucus  scraped  with  a piece  of  glass  from  the 
tongue,  and  touched  with  argenti  nitras. 
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enlarged  muciparous  follicles*,  which  in  three 
different  conditions  or  stages  correspond  with 
three  varieties  of  pseudo- ulcers  of  the  aph- 
thous kind.  In  the  first  variety  the  follicles 
are  closed  and  project  like  millet  seeds  above 
the  general  level  of  the  cerv  ix.  They  contain 
a little  glairy  fluid,  and  may  be  compared  to 
the  distended  closed  follicles  described  at 
p.  640.,  as  occurring  within  the  cervical  and 
uterine  cavities.  They  are  almost  always 
placed  at  such  regular  intervals  apart,  that 
they  must  be  regarded  as  natural  structures 
enlarged,  rather  than  as  pathological  new  for- 
mations. 

The  second  variety  consists  not  of  closed 
but  open  follicles  similarly  arranged.  Within 
and  at  the  bottom  of  many  of  these  may  be 
seen  the  filiform  papillae  enclosed,  cup-like, 
and  resembling  the  stamens  in  a half  opened 
flower.  Similar  follicles  to  these  occur  some- 
times within  the  cervix  under  ordinary  circum- 
stances. 

When  these  papillae  become  hypertrophied 
and  sprout  out  above  the  cup-like  level  of  the 
containing  follicles  they  form  florid-looking 
and  elevated  spots  resembling  granulations  in 
appearance,  and  these  constitute  a third  va- 
riety — the  “ granulations  simples  sans  ulce- 
rations” of  Pichard.-j- 

The  foregoing  examples  have  been  here 
passed  in  review  for  the  purpose  of  illustrat- 
ing the  principal  anatomical  and  pathological 
conditions  of  the  uterine  cervix,  which  when 
viewed  by  the  speculum  during  life  exhibit 
appearances  that  are  regarded  by  many  ob- 
servers in  the  present  day  as  affording  un- 
mistakeable  characteristics  of  ulceration.  With 
this  object  they  have  been  here  grouped  to- 
gether, but  they  do  not  form  a class  ; many 
of  them  indeed  have  no  pathological  relation- 
ship, and  to  few  can  the  term  ulceration  be 
regarded  as  appropriate.  In  order,  therefore, 
to  eliminate  from  the  category  those  condi- 
tions which  have  no  title  to  be  considered  as 
ulcers,  it  is  needful  to  apply  to  them  the  test 
of  a definition.  With  this  view,  and  also  for 
the  purpose  of  avoiding  the  confusion  which 
from  the  time  of  Hunter  downwards  has  at- 
tended the  employment  of  various  terms  for 
the  designation  of  ulcerative  processes,  of 
those  at  least  by  which  the  particles  of  open 
or  exposed  surfaces  are  removed,  it  may  be 
well  to  adopt  some  such  distinction  as  that 
proposed  by  Mr.  Paget,  namely,  to  regard  as 
abrasions  or  excoriations  those  conditions  in 
which  the  epithelium  or  epidermis  of  an  in- 
flamed part  is  alone  removed,  and  those  only 
as  ulcerations  in  which  the  removal  extends 
further  to  the  vascular  or  proper  tissues  be- 
neath the  epidermis.  J 

Judged  by  this  test,  there  may  be  excluded, 
first,  all  those  apparent  sores  which,  begin- 

*  See  p.  640. 

t Excellent  representations  of  the  varieties  de- 
scribed above  will  be  found  in  Boivin  and  Duges’ 
Atlas,  pi.  25.  27.  and  33.,  and  in  Pichard,  Mai. 
des  Femmes,  pi.  3. 

| Surgical  Pathology,  vol.  i.  p.  419. 


ning  invariably  from  within  the  margins  of  the 
os,  and  appearing  to  spread  outwardly  more 
or  less  over  the  cervical  lips,  present  a florid 
and  often  granular  aspect,  and  being  on  a 
level  with  surrounding  parts,  and  without  de- 
finite edges  or  raised  border,  fulfil  all  the  con- 
ditions commonly  assigned  to  ulcers  of  the 
uterine  neck.  These,  almost  without  excep- 
tion, consist  of  the  inflammatory  conditions 
already  described  as  hypertrophies  and  ever- 
sions of  the  cervical  mucous  membrane.  The 
apparently  raw  surface  exposed  to  the  eye  is 
not  usually  any  portion  of  the  outer  cervix, 
but  the  swollen  inner  surface  of  the  walls  of 
the  cervical  canal  now  everted  and  brought 
into  view,  just  as  the  interior  of  the  lip  is 
brought  into  view  in  common  strumous 
thickening  about  the  mouth.  The  margin  of 
this  apparent  ulcer  is  the  normal  boundary  of 
the  os,  or  line  of  demarcation  between  the 
vaginal  and  cervical  mucous  membrane,  now 
disturbed  and  thrown  out  of  its  natural  place. 
The  granulations  upon  this  surface  are  the 
thickened  and  inflamed  papillae,  follicles,  and 
rugae  of  the  cervical  canal.  The  edges  are  not 
raised  because  they  simply  form  the  boundary 
between  the  vaginal  and  cervical  epithelium, 
and  the  centre  is  not  depressed,  because  there 
is  no  erosion  nor  any  loss  of  tissue. 

These  conditions  of  the  uterine  cervix  in 
respect  of  their  true  pathological  relations 
are  exactly  allied,  in  their  different  degrees,  to 
the  inflammatory  conditions  of  the  eyelid 
termed  respectively  Lippitudo,  Ectropion  and 
granular  lid.  Both  are  attended  by  like 
hypertrophies  of  structure  and  corresponding 
depravements  of  their  healthy  secretions. 
Both  are  reduced  to  their  normal  condition 
by  similar  or  even  identical  methods  of  treat- 
ment, and  both  are  alike  entirely  removed  from 
the  category  of  ulcers. 

Next  to  these  may  be  enumerated  the  con- 
ditions of  the  uterine  neck  which  are  distin- 
guished by  loss  instead  of  hypertrophy  of 
tissue.  When  this  loss  consists  solely  in  de- 
tachment of  epithelium  the  term  “ epithelial 
exfoliation”  appears  to  be  a more  appropri- 
ate designation  and  preferable  in  many  re- 
spects to  “ excoriation  or  abrasion,”  — terms 
which  seem  to  imply  something  of  violence 
in  the  mode  of  production  of  these  conditions. 

Exfoliation  of  the  tesselated  epithelium 
covering  the  vaginal  portion  of  the  cervix  ap- 
pears to  take  place  under  some  circumstances 
with  great  ease.  In  uterine  catarrh  for  ex- 
ample, this  shedding  of  epithelium  com- 
mences at  the  borders  of  the  os,  and  extends 
outwardly.  Or  it  may  involve  the  entire 
epithelium  of  the  vaginal  portion  of  the  cervix 
together  even  with  that  of  the  vagina  itself, 
these  being  sometimes  thrown  off  like  a cast. 
In  such  cases,  a fresh  epithelium  is  formed 
beneath  the  old  one  that  has  been  detached.* 

But  if  the  epithelium  is  not  renewed  the 
villi  remain  denuded.  This  condition  may  be 
precisely  imitated  after  death  by  macerating 
the  part  for  a few  days,  and  then  peeling  off 

* See  also  page  707.  and  note. 
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the  epithelial  covering.  And  it  is  probable 
that  profuse  discharges  lying  in  constant  con- 
tact with  these  parts  during  life  may  similarly 
assist  in  softening  and  detaching  this  struc- 
ture. But  it  is  deserving  of  consideration 
that  the  papilla;  of  the  outer  surface  of  the  os 
by  this  uncovering  are  merely  reduced  to  the 
same  anatomical  condition  as  those  of  like 
form  within  the  cervical  canal.  Whether  this 
deprivation  of  a natural  covering  usually  found 
here  renders  the  villi  of  the  outer  cervix,  which 
are  probably  specially  sentient  structures,  more 
susceptible  of  irritation,  particularly  when  in 
a hypertrophied  state,  is  a matter  for  consider- 
ation that  would  extend  the  present  inquiry 
beyond  its  proper  limits  here.  But  it  is  pro- 
bable that  in  this  way  may  be  explained  those 
constitutional  and  local  erethisms  which  often 
accompany  faulty  states  of  the  uterine  cervix  ; 
and  which  have  led  to  such  conditions  being 
invested  with  a degree  of  importance  often  in 
excess  of  their  true  pathological  value. 

But  the  villi  may  be  found  in  some  speci- 
mens denuded  of  vaginal  epithelium,  yet  with- 
out any  evidence  of  inflammatory  or  other 
changes.  Such  a part  may  appear  quite  na- 
tural. The  villi  upon  the  cervical  lips,  and 
those  within  the  canal  being  in  every  respect 
identical  and  alike  natural  in  appearance,  so 
that  the  strictest  microscopical  investigation 
may  fail  to  detect  any  difference  between  them. 
The  examination  of  such  specimens  has  satis- 
fied me  that  the  vaginal  epithelium  does  not 
always  normally  terminate  precisely  at  the 
inner  borders  of  the  uterine  lips,  but  may  cease 
at  some  point  short  of  this.* 

In  the  third  place  are  to  be  noticed  those 
cases  in  which  the  process  of  removal  extends 
to  tissues  deeper  than  the  epithelium,  i.  e.  to 
the  villi,  the  vascular  and  fibrous,  and  other 
tissues.  The  removal  of  such  tissues  here 
necessarily  produces  excavation  with  definite 
borders,  and  all  the  characters  of  a true  ulce- 
ration. Ulcers  of  the  uterine  cervix  exhibiting 
these  features  are  almost  exclusively  either 
syphilitic,  phagedenic,  cancerous,  or  cancroid, 
and  such  as  occur  upon  the  surface  of  a pro- 
lapsed uterus.  They  are  seldom,  I believe, 
scrofulous,  and  more  rarely  if  ever  do  ulcers 
occur  upon  the  uterine  neck  as  the  result  of 
simple  inflammation,  fulfilling  the  conditions 
that  would  entitle  them  to  be  admitted  into 
the  category  of  true  ulcerations. 

Distensions  of  the  uterine  cavity , by  liquid 
or  gaseous  contents,  constitute  the  affections 
termed  respectively  hydrometra,  hcematometra , 
and  physometra.  These  collections  result 
usually  from  narrowing  or  atresia  of  some 
portion  of  the  vagina  or  cervix,  whereby  the 
natural  or  morbid  secretions  of  the  uterus 
become  pent  up  in  its  cavity.  They  are 
generally  accompanied  by  hypertrophy,  but 
sometimes  by  atrophy  of  the  uterine  walls. 

* Some  of  these  morphological  varieties  have 
been  described  in  a preceding  page ; and  such,  to- 
gether with  many  of  the  hypertrophies  already 
noticed,  have  been  repeatedly  submitted  to  me 
during  life  as  examples  of  ulcers  of  the  uterine  neck. 


Hydrometra  results  usually  from  a combina- 
tion of  chronic  uterine  catarrh  with  oblitera- 
tion, absolute  or  relative,  of  the  lower  uterine 
orifices.  Such  obliteration,  for  example,  may 
be  caused  by  chronic  disease  of  the  cervix,  by 
the  presence  of  a submucous  fibroid  or  a cer- 
vical polypus  obstructing  the  cervical  canal, 
or  by  the  pressure  of  an  enlarged  neighbour- 
ing viscus,  as  the  ovary*,  or  of  a chronic  ab- 
scess. If,  with  these  or  similar  conditions, 
uterine  catarrh  co-exists,  the  secretion  from 
the  mucous  membrane  collects  in,  and  gradu- 
ally distends,  the  cavity ; the  walls  of  the 
uterus  becoming  at  the  same  time  hypertro- 
phied, or  sometimes  atrophied.-]'  The  fluid 
which  accumulates  in  such  cases  may  be  thin 
and  watery,  but  it  is  more  often  puriform,  and 
in  some  instances,  as  in  Dr.  Hooper’s  ex- 
ample, which  resulted  from  the  opening  of  an 
abscess  into  the  uterine  cavity,  it  consists  of 
pure  pus.  To  these  cases,  the  term  pyo-metra 
would  be  perhaps  more  appropriate.  Collec- 
tions of  these  kinds  amount  usually  to  several 
ounces,  or  may  reach  one  or  two  pounds.  The 
uterus  enlarges  to  the  size  of  a fist,  and,  in 
rare  examples,  to  the  bulk  of  the  gravid  uterus 
at  term.J  Pure  hydrometra,  i.  e.  without 
haematometra,  can  only  occur  after  the  cli- 
macteric period,  or  in  combination  with  ame- 
norrhcea. 

When  the  inner  and  outer  os  uteri  are  both 
closed,  and  the  cervical  and  uterine  cavities 
are  at  the  same  time  distended,  the  organ  re- 
sembles an  hourglass  in  form.  This  consti- 
tutes the  uterus  bicameratus  vetidarum  of 
Mayer. 

Hydrometra  is  to  be  distinguished  from 
liydrorrlicea  uteriy  in  which  there  is  no  ob- 
struction, but  a continual  escape  of  a thin, 
w'atery  fluid,  often  to  a large  amount.  This 
condition,  which  may  occur  both  in  the  unim- 
pregnated and  gravid  uterus,  is  apparently 
dependent  upon  excessive  activity  of  the  fol- 
licular structure  of  the  cervix,  and  may  be 
viewed  as  a coryza  of  that  part. 

Hcematometra  consists  in  a collection  of 
blood,  usually  menstrual,  in  the  uterine  ca- 
vity. It  is  commonly  associated  with  atresia 
of  the  vagina  at  some  point,  generally  at  the 
orifice,  as  when  the  hymen  is  imperforate,  or 
when  the  orifice  has  become  closed  by  inflam- 
mation of  the  vulva  in  early  infancy.  Under 
these  circumstances,  when  the  menstrual  age 
arrives,  the  fluid,  for  which  there  is  no  outlet, 
collects  in,  and  distends,  the  cavity  of  the 
uterus,  whose  walls  at  the  same  time  become 
hypertrophied,  as  in  pregnancy  ; or  occasion- 
ally attenuated,  as  in  the  case  of  hydrometra 
just  stated.  The  fluid,  which  is  generally 
dark-coloured,  and  of  the  consistence  of  trea- 
cle, may,  if  not  artificially  evacuated,  escape 
spontaneously  in  various  ways,  viz.  into  the 
abdominal  cavity,  by  travelling  along  the  ovi- 
ducts, or  through  lacerated  or  ulcerated  open- 

* Scanzoni,  loc.  cit.  p.  165. 

f Hooper,  Morbid  Anat.  of  Uterus,  pi.  III. 

J Case.  Dr.  A.  T.  Thomson,  Med.  Chir.  Trans, 
vol  xiii. 
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ings  in  the  uterine  walls  ; or,  if  previous  ad- 
hesions are  formed,  the  fluid  may  escape  by 
the  vagina  or  rectum.  Haematometra  may 
occur  also  in  certain  malformations  of  the 
uterus,  as  already  described  (p.  680.). 

Physometra.  Pneumatosis  s.  tympanites  uteri. 
— This  affection,  known  to  Hippocrates* * * §  and 
Aretaeusf,  consists  in  a collection  of  air  in 
the  cavity  of  the  uterus,  which  makes  its 
escape  from  time  to  time  by  the  vagina,  with 
or  without  explosion.  The  air  may  be  dry,  or 
accompanied  by  more  or  less  fluid  ( physometra 
humida ).  In  ordinary  cases  it  is  inodorous, 
but  occasionally  it  possesses  a most  offensive 
odour.  In  these  latter  cases  ( physometra 
putrida),  the  gas  appears  to  be  generated  by 
decomposition  of  some  substance  within  the 
uterus,  as  a putrid  fetus,  the  remains  of  a pla- 
centa left  in  utero,  and  the  like,  while  the 
generation  of  an  inodorous  gas,  on  the  other 
hand,  without  the  presence  of  any  such  sub- 
stances, within  the  uterus,  can  only  be  com- 
pared with  those  sudden  developments  of  air 
in  the  stomach  and  intestines  which  often 
take  place  in  hysterical  women. 

Hydatids.- — A case  of  acephalocysts  within 
the  ovary  has  been  given  at  p.  584.,  but  this 
is  so  rare  an  affection  of  the  uterus  that  no 
anatomical  collection,  I believe,  in  this  city 
contains  an  example  of  it.  Rokitansky’s 
often-quoted  casej  appears  to  be  the  only 
certain  instance  of  acephalocysts  in  the  ute- 
rine cavity  which  pathologists  in  the  present 
day  are  able  to  adduce. 

In  the  “ Lancet”  of  1840,  vol.  i.  p.  691.,  a 
case  is  reported  as  one  of  uterine  hydatids, 
the  nature  of  which  is  not  very  clear.  That 
they  were  not  acephalocysts  (echinococcus 
vesicles)  may  be  inferred  from  the  description. 
This  case,  which  is  quoted  here  as  an  example 
of  the  more  doubtful  instances  of  hydatids, 
was  probably  one  of  interstitial  pregnancy  (see 
p.  621.)  combined  with  the  vesicular  degene- 
ration of  the  chorion  described  in  the  next 
paragraph. 

Those  vesicular  masses  and  groups  or  strings 
of  watery  vesicles,  falsely  termed  hydatids, 
which  are  so  frequently  expelled  from  the 
uterus  accompanied  or  preceded  by  abundant 
serous  discharges,  combined  with  rapid  dis- 
tension of  the  abdomen  and  some  symptoms 
of  pregnancy,  consist  invariably  of  moniliform 
enlargements  of  the  villi  of  an  imperfectly  de- 
veloped chorion  or  placenta. 

It  is  almost  needless  to  observe  that  the 
presence  of  a true  chorion  structure,  which 
these  substances  invariably  exhibit,  even  in 
their  most  degenerated  and  abnormal  forms  $, 
constitutes  unquestionable  evidence  of  a prior 
act  of  impregnation.  Connected  with  these, 
when  the  degeneration  is  not  much  advanced, 
may  be  sometimes  found  an  embryo  per- 

*  De  Morbis  Mulierum. 

t De  Causis  et  Signis  Morb.  Diuturn. 

j Loc.  cit.  vol.  ii.  p.  291. 

§ For  descriptions  and  illustrations  of  these  struc- 
tures see  Wedl,  Pathological  Histology  (Syd.  Soc.), 
p.  172. 


fectly  or  incompletely  developed*,  but  in 
higher  grades  of  this  abnormal  state  the  em- 
bryo invariably  perishes  or  is  unformed. 

Narrowing  and  obliteration  of  the  uterine  ca- 
vity. Atresia. — The  defects  which  come  under 
this  head  may  be  either  congenital  or  ac- 
quired. They  may  consist  in  a simple  nar- 
rowing, or  stricture  of  the  cavities  of  the 
uterus,  or  of  the  apertures  leading  to  them,  or 
in  a complete  obliteration  of  some  or  all  of 
these.  Probably  most  of  the  cases  of  atresia 
which  do  not  originate  in  the  malformations 
already  described,  have  resulted  from  the  or- 
ganisation of  the  products  of  inflammation 
affecting  these  parts. 

Obliteration  of  the  external  os  uteri,  either 
partial  or  complete,  is  the  most  common  of 
these  conditions.  In  minor  degrees,  where 
the  form  of  the  parts  is  not  lost  in  adhesions 
with  adjacent  structures,  the  os  is  found  closed 
by  narrow  membranous  threads  or  bands.  If 
the  closure  is  not  complete,  pregnancy  may 
ensue,  but  labour  is  obstructed,  and  the  original 
seat  of  the  os  is  then  with  difficulty  traced,  or 
it  cannot  be  found. 

The  cervical  canal  may  be  entirely  oblite- 
rated by  the  formation  of  fibrous  tissue,  in 
which  smooth  muscular  fibres  have  been  some- 
times found. 

Obliteration,  or  narrowing  of  the  inner  ute- 
rine orifice , may  occur  in  the  progress  of  senile 
atrophy,  or  as  a result  of  the  same  processes 
that  cause  obliterations  lower  down.  All  the 
foregoing  atresiae  may  result  in  the  collections 
of  fluids  within  the  uterine  cavity  recently  de- 
scribed. 

Lastly,  the  cavity  of  the  uterine  body  may  be 
so  completely  closed  that  no  trace  of  it  can 
be  found.  Such  an  example  is  delineated  in 
PI.  13.  of  Boivin’s  and  Duges’  Atlas,  which 
contains  also  the  figure  of  another  uterus, 
the  original  seat  of  whose  cavity  is  indicated 
only  by  a narrow  triangular  band  of  white 
tissue  nearly  as  hard  as  cartilage. 

Pathologic  conditions  which  may  involve  se- 
veral of  the  uterine  tissues. 

Cancer.  — The  two  main  disorganising  pro- 
cesses by  which  the  structure  of  the  uterus  is 
metamorphosed  or  disintegrated  and  ultimately 
more  or  less  destroyed,  are  those  under  which 
cancer  and  fibroid  are  respectively  developed 
in  its  tissues.  Of  these,  regarded  as  destruc- 
tive agents,  cancer  ranks  second  in  point  of 
frequency,  but  first  in  potency. 

Cancer  occurs  in  the  uterus  as  in  the  ovaries, 
under  the  three  principal  varieties  of  encepha- 
loid,  scirrhous,  and  colloid.  But  while  in  the 
latter  organ  colloid  as  a primary  disease  is 
certainly  more  common  than  either  of  the 
other  two  ; in  the  uterus,  on  the  other  hand, 
both  scirrhous  and  colloid  are  rare,  while  ence- 
phaloid  constitutes  the  chief  form  under  which 
cancer  is  found. 

The  development  of  cancer  may  undoubt- 
edly commence  in  any  portion  of  the  uterus, 
but  the  number  of  instances  in  which  it  occurs, 

* Granville,  Graphic  Illustrations  of  Abortion 
pi.  iv.  and  v. 
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first,  in  the  cervix,  and  especially  in  the  va- 
ginal portion,  is  so  preponderating,  that  this 
may  be  regarded  as  mainly  the  seat  of  origin 
of  uterine  cancer. 

The  comparative  rarity  of  opportunities  for 
examining  uterine  cancer  in  the  incipient  stage, 
has  limited  to  a certain  extent  our  knowledge 
of  this  part  of  the  subject. 

The  cervix  in  the  incipient  stage,  smooth, 
tense  and  hard,  or  exhibiting  upon  its  surface 
here  and  there  knotty  projections,  is  found 
upon  section  to  have  its  tissues  infiltrated  in 
parts  by  the  cancerous  structure,  which  differs 
in  the  character  and  relative  proportions  of  its 
elements,  according  to  the  form  which  the 
cancer  assumes.  In  the  medullary  variety  a 
white  cream-like  or  lardaceous  semi-fluid  mat- 
ter, composed  of  the  usual  cancer  constituents, 
is  found  interspersed  among  the  meshes  of  a 
loose  reticulum,  in  the  softer  portions  of  which 
few  if  any  of  the  normal  uterine  fibres  can  be 
traced.  The  larger  preponderance  of  the  en- 
cephaloid  matter,  compared  with  the  fibrous 
stroma,  occasions  that  semi-elastic  feel  which 
the  part  early  acquires,  and  at  the  same  time 
constitutes  the  main  difference  between  en- 
cephaloid  and  scirrhous  cancer. 

In  the  scirrhous  or  fibrous  variety  the 
greater  hardness  of  the  structures  is  depend- 
ent upon  the  presence  of  a large  proportion  of 
a coarser  fibrous  stroma,  composed  of  dense 
white  fibres,  the  minute  interspaces  of  which 
are  occupied  by  a greyish  or  reddish  softer  and 
often  pulpy  substance,  which  may  be  obtained 
by  scraping,  or  may  be  squeezed  from  the  part. 

In  the  harder  forms  of  scirrhous  but  little  fluid 
is  so  obtainable  ; but  in  some  specimens  here 
and  there,  softer  portions  are  found  from 
which  a fluid  cream-like  matter  exudes,  dif- 
fering in  no  respect  from  the  pulp  of  ence- 
phaloid  cancer.  These  and  the  softer  portions 
obtained  by  scraping  are  composed  of  cancer 
cells  with  molecules,  granules,  and  disinte- 
grated fibrous  tissue. 

The  irregular  nodulated  projections  oc- 
casioned by  the  unequal  development  of  the 
cancer  structure  rapidly  increase  in  the  en- 
cephaloid  variety,  and  the  cervix  becomes 
much  enlarged.  The  surface  of  the  more 
projecting  portions  becomes  florid  and  vas- 
cular, and  these  portions  pass  first  into  ul- 
ceration by  thinning  and  absorption  of  their 
mucous  covering.  The  creamy  or  cheese- 
like contents  of  these  tuberculated  portions 
then  escape,  and  being  sometimes  of  a yel- 
low colour  may  be  mistaken  for  tuberculous 
matter. 

This  stage  is  followed  by  the  formation  of 
one  or  more  corresponding  ulcers  upon  the 
outer  cervix,  which  coalescing  destroy  the 
remaining  portions  of  the  mucous  membrane, 
and  spreading  up  the  cervical  canal,  convert 
it  into  an  irregular  funnel-shaped  cavity, 
bounded  below  by  hard  rugged  margins.  Or 
fungous  vascular  growths,  friable  and  easily 
bleeding,  sprout  from  the  part  and  entirely 
destroy  its  natural  configuration.  A yellow 
or  greenish-brown  sanious  discharge,  of  a 
highly  fetid  odour,  mixed  occasionally  with 
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florid  blood  and  ultimately  with  fragments  of 
putrid  tissue,  dates  from  the  commencement 
of  ulceration,  and  increases  in  proportion  to 
the  extent  of  surface  denuded.  The  frag- 
ments of  putrefied  tissue  which  hang  from  the 
ulcerated  surfaces,  and  occasionally  pass  away 
in  the  discharges,  consist  mainly  of  connec- 
tive tissue  fibres,  which  are  more  slowly  dis- 
integrated, stained  of  a dirty  brown  colour  by 
infiltration  with  decomposed  blood. 

By  these  disintegrating  processes  both  lips, 
and  finally  the  cervix  itself,  are  destroyed  and 
removed  ; the  cancer  structures  being  con- 
tinually deposited  in  advance  of  the  ulcera- 
tion, while  the  fundus  and  even  the  body  of 
the  uterus  may  still  remain  sound.  In  like 
manner  cancerous  deposits  take  place  in  the 
fibrous  tissue  surrounding  the  uterine  neck, 
and  attaching  it  to  adjacent  parts.  Thus  the 
uterus  becomes  fixed  in  the  pelvis,  and  at  the 
same  time  a way  is  paved  for  the  further  ex- 
tension of  destructive  ulceration,  by  which 
first  the  bladder  and  then  the  rectum  are 
penetrated,  and  the  disease  further  extending 
down  the  vagina,  the  whole  is  laid  open  into 
one  ulcerous  cloaca  {Jig.  479.).  If  life  is 


Cancer  of  the  neck  of  the  uterus  (u),  extending 
to  the  bladder  (6),  rectum  (r),  and  upper  part  of  the 
vagina  (w).  (Ad  Nat.) 

maintained  beyond  this  point  the  pelvis  be- 
comes lined  with  cancerous  matter,  and,  the 
peritoneum  inflaming,  all  the  adjacent  parts 
become  agglutinated  together,  until  finally  the 
ulceration  may  extend  into  and  laj  open  the 
peritoneal  cavity  itself. 

The  penetration  of  the  bladder  earlier  than 
the  rectum,  which  almost  uniformly  obtains,  is 
explained  by  the  different  modes  of  connexion 
of  the  cervix  with  these  two  parts.  Since 
nothing  but  fibrous  tissue  intervenes  between 
the  bladder  and  the  anterior  cervical  wall 
(Jig.  426.  b b and  433  f),  the  cancer  elements 
are  readily  deposited,  and  extended  in  this 
direction,  while  the  posterior  wall  being  se- 
parated from  the  rectum  by  a double  fold  of 
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peritoneum  (Jig.  426.  433.  g).  the  cancer  mat- 
ter does  not  so  easily  penetrate  through  this, 
not  at  least  until  adhesions  have  formed.* 
But  cancer  may  commence  in  the  fundus 
or  body,  instead  of  in  the  cervix,  although 
this  is  rare  ; or  it  may  extend  to  the  uterus 
from  the  ovary.  In  this  way  extensive  dis- 
organisation of  the  adjacent  parts  may  occur, 
the  cervix  remaining  intact.f 

Cancer,  when  thus  developed,  especially  in 
the  encephaloid  variety,  assumes  often  the 
form  of  distinct  masses  or  tumours,  rather 
than  of  an  infiltration  of  the  tissues. 

These  tumours  may  be  imbedded  in  the 
uterine  walls,  or  form  numerous  irregular 
rounded  and  sometimes  pedunculated  masses, 
variously  attached  to,  or  projecting  from  their 
surface.  On  the  other  hand  such  a distinct 
mass  formed  in  the  substance  of  the  uterine 
walls,  or  beneath  the  mucous  membrane,  may 
in  the  course  of  growth  push  the  latter  before 
it,  and,  subsequently  acquiring  a stem,  may 
fill  the  uterine  cavity  or  protrude  into  the 
vagina,  and  constitute  a malignant  polypus. 

In  most  cases  of  uterine  cancer  the  uterus 
is  the  primary,  and  except  in  those  instances 
where  the  disease  has  spread  by  direct  ex- 
tension to  adjacent  parts,  it  may  remain 
throughout  the  sole  organ  attacked.  Or 
uterine  cancer  may  be  associated  with  like 
formations  in  the  stomach,  mamma,  ovary, 
&c.,  and  be  developed  concurrently  with  or 
consecutively  to  these. 

Cancroid.  Epithelial  cancer.  Cauliflower 
excrescence.  — Cancroid  of  the  uterus  is  li- 
mited in  its  commencement  to  the  vaginal 
portion  of  the  cervix,  and  presents  the  follow- 
ing principal  varieties.  It  may  appear  under 
the  form  of  papillary  growths,  resembling  con- 
dylomata,  which  spring  from  the  mucous  sur- 
face, and  form  little  compact  masses  that 
gradually,  by  the  growth  and  elongation  of  the 
papillae,  become  soft,  pulpy,  and  brittle,  and 
easily  bleed  on  being  touched.  After  a time 
a basis  of  cancroid  is  developed  in  the  cervical 
tissues,  or  the  papillary  growth  appears  upon 
a larger  scale,  forming  a hard,  knotty,  and 
brittle  mass,  which  grows  with  tolerable  ra- 
pidity, and  ultimately  more  or  less  fills  the 
vagina  or  protrudes  from  the  vulva.  Inform 
the  growth  often  resembles  a cauliflower,  to 
which  it  was  likened  by  Dr.  John  Clarke.  The 
surface  is  of  a bright  flesh  colour,  and  is 
covered  with  small  projections  or  granules. 
These  again  are  united  into  larger  masses  or 
lobes,  set  upon  short  and  broad  stems,  that 
ultimately  coalesce  into  a common  basis 
formed  by  one  or  both  lips  of  the  cervix. 
The  whole  tumour  has  a certain  firmness  and 
solidity  ; but  the  superficial  granules  are  so 
brittle  that  slight  handling  causes  some  to 
break  away,  a free  haemorrhage  resulting.  Or 
the  cancroid,  after  being  developed  in  and 
beneath  the  mucous  membrane  of  the  cervix 
in  the  form  of  little  granular  masses,  gradually 

* Dr.  West  is,  I believe,  the  only  author  who  has 
hitherto  pointed  out  the  true  cause  of  this  difference. 

f See  case,  p.  593. 


breaks  through  the  surface ; while  in  the 
course  of  time  ulcerations  form  upon  the 
most  prominent  portions,  and  these  coalescing, 
while  increased  deposits  of  cancroid  take 
place  in  the  sublying  tissues,  which  in  turn 
are  also  destroyed,  a sore,  more  or  less  ex- 
tensive, is  formed  that  in  its  further  aspect 
and  progress  very  nearly  resembles  encepha- 
loid cancer. 

Regarding  the  structure  of  these  cancroid 
formations,  they  are,  according  to  Virchow, 
at  the  commencement  simple  papillary  growths, 
and  later  assume  the  characters  of  cancroid. 
At  first  they  appear  in  the  form  of  small  vil- 
lous projections  from  the  surface,  composed 
of  an  outer  very  thick  layer  of  peripheral 
epithelial  plates,  and  an  inner  one  of  cylinder 
ephithelium,  the  interior  of  the  villus  consist- 
ing of  large  blood-vessels.  These  vessels  are 
chiefly  colossal  thin-walled  capillaries,  which 
either  form  simple  loops  at  the  extremities  of 
the  villi  between  the  layers  of  epithelium,  or 
ramify  in  compound  loops  over  the  surface, 
or  lastly,  present  a retiform  arrangement. 
The  great  size,  tenuity,  and  superficial  posi- 
tion of  these  vessels  explains  the  profuse  dis- 
charge of  watery  fluid,  and  frequent  bleedings, 
which  constitute  such  striking  features  in  the 
progress  of  the  cauliflower  excrescence,  as 
well  as  the  entire  collapse  and  almost  total 
disappearance  of  those  tumours  after  death, 
so  that  only  slight  traces  of  them  are  found 
on  post-mortem  examination. 

At  the  commencement  the  papillae  are 
single  and  close-set,  so  that  the  surface,  as 
Clarke  describes  it,  is  merely  granular.  The 
peculiar  cauliflower  form  is  occasioned  by  the 
branching  of  the  papillae,  which  ultimately 
form  fringes  an  inch  in  length.  After  this 
superficial  process  of  growth  has  continued 
for  a certain  time,  cancroid  alveolar  spaces 
begin  to  be  formed  at  the  base,  between  the 
fibrous  and  muscular  layers  of  the  organ.  At 
first  these  appear  as  simple  spaces,  with 
epithelial  contents,  but  later  are  found  alveoli, 
from  whose  parietes  new  papillae  spring, 
which  also  become  ramified,  constituting 
arborescent  proliferous  growths. 

Corroding  ulcer. — Here  may  be  noticed  an 
affection  of  the  uterine  cervix,  whose  exact 
pathological  relations  have  not  been  deter- 
mined with  sufficient  accuracy.  The  corrod- 
ing ulcer,  first  described  by  Dr.  John  Clarke, 
and  compared  by  Rokitansky  to  a phagede- 
nic (cancerous)  sore  of  the  skin,  differs 
mainly  from  cancer  in  the  absence  of  a cancer 
basis,  or  of  cancerous  infiltration  of  adjacent 
tissues,  while  it  resembles  the  destructive 
march  of  cancer  in  its  mode  of  gradually  dis- 
integrating, and  destroying  the  os  and  cervix, 
and  even  portions  of  the  body  of  the  uterus, 
and  extending  to  the  bladder,  rectum,  and  ad- 
jacent structures.  The  characters  of  this 
ulcer  are  those  of  a ragged,  irregular-margined 
sore,  with  a brownish  or  greyish  base,  from 
which  issues  a thick  purulent  or  copious 
watery  secretion.  The  margins  and  base  may 
be  thickened  by  inflammation,  but  there  are 
no  granulations. 
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Upon  the  question  of  the  nature  of  this 
form  of  ulceration  Foerster  gives  a useful 
hint.  After  describing  a case  which  fell  un- 
der his  notice,  and  where  he  could  find  no 
traces  of  either  encephaloid  or  epithelial  can- 
cer in  the  base  of  the  ulcer,  he  mentions 
another  which  also  to  the  naked  eye  ap- 
peared to  have  no  cancerous  basis,  and  yet 
on  microscopic  examination  the  entire  base 
of  the  ulcer,  to  the  depth  of  a line,  was 
found  to  consist  of  cancer  structure.*  May 
not  the  thinness  of  this  layer,  by  limiting 
the  pabulum  which  feeds  the  progress  of  the 
ulcer,  explain  the  slow  advances  of  the  latter 
observable  in  some  cases  of  corroding  ulcer  ? 

Tubercle  rarely  effects  the  uterus,  and  still 
more  rarely  is  it  a primary  disease  of  that 
organ. 

Tubercle  of  the  uterus  exhibits  the  follow- 
ing peculiarities.  The  tuberculous  deposit  is 
limited  in  the  first  instance  to  the  mucous 
membrane  of  the  body  of  the  organ.  Here 
it  occurs  either  in  the  form  of  tuberculous 
granulations,  isolated  or  collected  in  groups, 
or  more  often  as  a uniform  infiltration,  limited 
at  first  to  the  mucous  membrane,  but  ulti- 
mately penetrating  more  or  less  deeply  the 
sublying  uterine  parenchyma,  and  accompa- 
nied by  hypertrophy  of  the  muscular  coat. 
In  the  subsequent  metamorphosis  of  the  tu- 
bercular formation  the  infiltered  membrane 
softens  and  melts  down,  so  that  the  cavity 
becomes  filled  by  a purulent  pulpy  fluid.  The 
tubercular  infiltration  terminates  abruptly  at 
the  inner  uterine  orifice -f-  ; or  if  rarely  it 
penetrates  the  cervical  canal  or  appears  upon 
the  vaginal  portion,  it  is  then  only  in  the 
form  of  isolated  tubercular  granulations,  which 
latter  may  probably  pass  into  tubercular  ul- 
cers. 

Tuberculosis  of  the  uterus  is  usually  as- 
sociated with  a corresponding  condition  of 
the  mucous  membrane  lining  the  Fallopian 
tubes.  These  latter  are  found  distended  and 
their  canals  filled  by  caseous  tuberculous 
matter. 

Solutions  of  Continuily. 

Laceration  of  the  walls  of  the  uterus  occurs 
under  various  circumstances.  It  happens 
rarely  in  the  unimpregnated  organ,  more  fre- 
quently during  pregnancy,  and  most  commonly 
during  labour. 

Rupture  of  the  walls  of  the  unimpregnated 
uterus  can  only  occur  under  abnormal  condi- 
tions of  the  organ,  as  from  considerable 
growths  of  fibroid,  or  from  great  distension  of 
the  cavity  by  watery,  puriform,  or  sanguineous 
fluids,  such  as  occur  in  hydro-  and  haema- 
tometra.  See  p.  697. 

Rupture  during  pregnancy  may  happen  at 
almost  any  period,  but  chiefly  during  the 
latter  half,  although  it  may  take  place  even 
as  early  as  the  second  month,  as  from  vo- 
miting.! Or  it  may  be  occasioned  by  violent 

* Handbuch  der  speciellen  pathologischen  Ana- 
tomie,  1854,  p.  318. 

f Boivin  and  Dugas’  Atlas,  pi.  xvi. 

I Case  by  Collineau.  Journal  Gen.  de  Med.  1808. 


spasmodic  contraction,  or  from  contusion  or 
sudden  concussion.  It  is  most  likely  to 
happen  in  the  case  of  the  imperfectly  de- 
veloped uterus,  as  in  the  uterus  unicornis,  of 
which  a description  has  been  already  given 
(p.  679.),  or  in  the  case  of  gestation  in  the 
uterine  portion  of  the  Fallopian  tube  (gra- 
viditas interstitialis,  p.  621.). 

Rupture  of  the  uterus  may  occur  upon 
only  very  slight  exertion,  as  in  the  act  of 
stooping*,  or  even  without  any  obvious  cause, 
as  during  sleep. f Most  of  the  recorded  cases, 
however,  of  spontaneous  rupture  of  the  uterus 
have  occurred  during  labour,  under  violent 
uterine  action,  combined  with  some  unusual 
resistance  to  the  passage  of  the  child,  such  as 
is  occasioned  by  a distorted  or  fractured 
pelvis,  a tumour,  an  unyielding  state  of  the  os 
and  cervix  uteri,  or  by  some  malposition  or 
unusual  bulk  of  the  child.  It  may  also  occur 
from  violence  in  instrumental  delivery,  or  from 
injudicious  efforts  to  turn  the  child. 

The  seat  of  rupture  is  most  commonly  the 
neighbourhood  of  the  cervix,  the  laceration 
extending  very  often  through  the  os  to  the 
vagina,  or  upwards,  so  as  to  involve  more  or 
less  of  the  body  of  the  uterus.  It  occurs 
oftenest  at  the  sides,  less  frequently  in  the 
anterior  or  posterior  walls,  and  least  of  all 
at  the  fundus. 

The  course  of  the  laceration  is  generally 
oblique,  rarely  in  the  horizontal  direction. 
It  may,  however,  extend  round  the  whole 
circumference  of  the  cervix,  the  lower  seg- 
ment of  the  uterus  being  forced  off’  in  a sin- 
gle piece,  before  the  presenting  part  of  the 
child. J 

The  length  of  the  rupture  may  be  such  as 
to  admit  of  the  child  escaping  into  the  ab- 
domen, among  the  intestines,  or  it  may  be 
only  very  slight.  All  the  coats  of  the  uterus 
are  not  necessarily  involved.  The  peritoneum 
alone  may  be  torn,  numerous  rents  (40—60) 
occurring  in  this  coat,  without  extending  to 
the  muscular  tissue.^ 

These  lacerations  occur  in  most  instances 
where  the  uterine  tissues  are  perfectly  healthy. 
In  some  cases  the  walls  of  the  uterus  have 
been  apparently  attenuated,  the  attenuation 
being  attributed  to  pressure  upon  the  spine  or 
pelvic  bones,  or  there  has  been  more  or  less 
evidence  of  antecedent  inflammation  near  the 
seat  of  the  accident. 

Perforation  of  the  uterine  walls  occurs  in 
cancer,  {fig.  479.)  followed  by  the  establish- 
ment of  fistulous  communications  with  the 
bladder  and  rectum  ; or  from  penetrating 
abscess  at  the  surface  of  the  uterus  ; or  as  a 
consequence  of  adhesions  formed  between  the 
uterus  and  an  ovarian  cyst,  the  contents  of 

* Mr.  Glen’s  case  in  the  eighth  month  of  gestation, 
related  by  Dr.  Merriman.  Synopsis  of  Difficult 
Parturition,  1826,  p.  268. 

f Mr.  Ilott’s  case,  sixth  month.  Med.  Repository, 
vol.  vii. 

t Mr.  Scott’s  case.  Medico-  Chirurgical  Transac- 
tions, 1821. 

§ Trans,  for  the  Improvement  of  Med.  and  Surg, 
Knowledge,  vol.  iii. 


102 


UTERUS  AND  ITS  APPENDAGES. 


the  latter  being  discharged  through  the  uterine 
cavity. 

Pathological  conditions  of  the  Uterus  after 
Parturition. 

Irregular  contraction.  — After  tedious  and 
exhausting  labours,  or  those  in  which  the 
uterus  has  been  rapidly  emptied,  or  under 
other  circumstances  which  tend  to  the 
production  of  a general  or  partial  atony  of 
the  organ,  its  post-partum  contractions  are 
often  imperfect.  The  whole  uterus  may  re- 
main relaxed  and  undiminished  in  size,  or  a 
portion  only  of  the  walls  may  contract  while 
the  rest  remain  inactive.  From  the  latter 
combination  result  the  hour-glass  and  other 
irregular  forms  of  the  organ  when  the  cavity 
of  the  uterus  is  partitioned  into  two  chambers, 
in  the  upper  of  which  a part  or  the  whole  of 
the  placenta  may  be  imprisoned.  The  seat 
of  constriction  being  either  near  the  fundus, 
or  the  centre  of  the  uterus,  or  the  neigh- 
bourhood of  the  cervix.  This  condition  is 
often  attended  by  haemorrhage  from  the  un- 
contracted portions  of  the  uterine  walls. 

In  explanation  of  these  irregular  contrac- 
tions, it  has  been  usually  assumed  that  the 
contracted  portions  consist  of  the  fibres  that 
have  retained  their  vigour,  and  the  relaxed 
parts  of  those  that  have  been  exhausted. 
Numerous  observations,  however,  have  satis- 
fied me  that  this  is  but  an  imperfect  and,  in 
some  respects,  an  erroneous  interpretation  of 
this  phenomenon.  It  appears  to  depend  rather 
upon  arrested  peristaltic  action,  which  may 
indeed  be,  and  probably  is,  the  result  of  ex- 
haustion ; not,  however,  of  a particular  set  of 
fibres,  but  of  the  ganglionic  nerves  which 
especially  govern  this  movement  of  the  organ. 
So  that  the  peristaltic  contraction  in  travelling 
along  the  uterus  from  os  to  fundus,  is  stopped 
in  some  part  of  its  course.  This  explanation 
is  consistent  with  the  fact  that  these  constric- 
tions are  not  confined  to  any  special  region, 
but  may  occur  at  any  point  between  the  cer- 
vix and  the  fundus,  and  particularly  with  the 
circumstance  that  in  some  cases  the  con- 
stricted part  may  change  its  seat,  the  contrac- 
tion being  sometimes  felt  to  travel  onwards 
towards  the  fundus,  while  the  hand  is  em- 
ployed within  the  uterus  in  removing  the  pla- 
centa. See  p.  673. 

Rokitansky  describes  a remarkable  result 
of  partial  contraction,  with  relaxation  of  the 
rest  of  the  uterine  fibre.  When  this  occurs 
at  the  placental  region,  the  part  that  gave  at- 
tachment to  the  placenta  being  relaxed  is 
forced  into  the  cavity  of  the  uterus  by  the 
superior  tonicity  of  the  surrounding  tissues, 
and  there  constitutes  a kind  of  tumour  which, 
on  account  of  its  form  and  the  protracted 
haemorrhage  that  usually  ensues,  may  be 
mistaken  for  a polypus  or  a haematoid 
growth. 

Retarded  and  incomplete  involution  consists 
in  an  arrest  of  those  metamorphic  processes 
by  which  the  uterus  after  parturition  is  re- 
stored to  its  ordinary  condition.  All  inflam- 
matory puerperal  processes  are  attended  by 
this  condition  in  a greater  or  less  degree. 


But  involution  may  be  arrested  without  in- 
flammatory action,  so  that  the  uterus  remains 
undiminished  in  bulk,  its  fibre  uncontracted, 
and  its  tissues  unrenovated  for  several  weeks 
or  months  after  labour.  The  soft  flabby  organ 
is  easily  distinguished  above  the  pubes,  reach- 
ing sometimes  as  high  as  the  umbilicus ; while 
its  cavity,  tested  by  the  uterine  sound,  may 
measure  several  inches  in  depth. 

Puerperal  inflammations. — The  puerperal  or 
post-partum  inflammatory  affections  of  the 
uterus  may  be  noticed  according  as  they  in- 
volve the  peritoneum,  the  proper  tissue  to- 
gether with  the  blood-vessels  and  absorbents, 
or  the  lining  membrane  of  the  organ. 

Puerperal  endometritis. — Inflammation  of  the 
internal  surface  of  the  uterus  occurs,  as  a pri- 
mary affection  of  that  organ,  shortly  (within 
a few  hours  or  days)  after  labour.  It  takes 
the  form  usually  of  plastic  inflammation,  whose 
first  seat  is  either  the  surface  which  has  been 
•exposed  by  the  separation  of  the  placenta,  or 
certain  portions  that  have  suffered  injury,  such 
as  lacerations  and  contusions,  occurring  dur- 
ing forced  or  spontaneous  delivery.  From 
these  points,  the  inflammatory  action  may 
spread  over  the  entire  inner  superficies  of  the 
organ,  or  it  may  involve  more  or  less  deeply 
the  uterine  parenchyma,  and  ultimately  extend 
by  contiguity  to  the  peritoneum  itself.  The 
form  of  inflammation,  and  the  nature  of  the 
exudative  products,  exhibit  great  variations  in 
different  instances,  variations  which  are  espe- 
cially observable  in  respect  of  individual  and 
epidemic  influences,  and  are  directly  connected 
with  corresponding  conditions  of  the  blood  to 
be  hereafter  noticed.  Endometrial  inflamma- 
tions have  been  accordingly  distinguished  by 
some  pathologists,  as  croupy,  dysenteric,  ca- 
tarrhal, and  the  like. 

The  exudations  of  the  fibrinous  or  croupous 
kind,  which  are  found  upon  the  inner  surface 
of  the  inflamed  uterus,  exhibit  sometimes  great 
plasticity.  These  may  occur  in  the  form  of 
isolated  patches,  or  of  more  extensive  invest- 
ments of  a dense  yellowish  or  greenish  lymph, 
either  firmly  agglutinated  to,  or  lying  loosely 
upon,  the  sublying  tissues.  In  inflammations 
of  a less  sthenic  type,  the  exudation  is  softer 
and  more  gelatinous,  and  is  often  intermixed 
with  serous  and  purulent  fluids.  Or  the  fibri- 
nous matter  may  be  wholly  wanting  ; the  in- 
flammatory products  consisting  then  entirely 
of  purulent  discoloured  and  sanious  exuda- 
tions, which,  in  cases  that  have  been  distin- 
guished as  putrescence  of  the  uterus,  assume 
usually  a greenish  or  dirty-brown  coffee-co- 
loured aspect. 

The  condition  of  the  tissues,  which  are 
brought  into  view  by  removing  or  wiping  away 
the  above-mentioned  products,  exhibits  corre- 
sponding variations.  Beneath  the  coating  of 
firm  lymph,  characteristic  of  uterine  croup, 
the  uterine  tissue  is  merely  softer  and  more 
spongy,  and  redder  than  usual;  but  in  those 
forms  of  inflammatory  action  which  rapidly 
pass  into  the  puriform  stage,  the  subjacent 
tissues  become  infiltrated  and  softened, so  that 
they  may  be  easily  scraped  away  in  the  form 
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of  a discoloured  flocculent  pulp.  This  con- 
dition, in  its  highest  degree,  where  the  tissues 
appear  macerated  and  deeply  penetrated  by 
the  dirty-coloured  fluids  already  described,  at 
the  surface,  constitutes  uterine  putrescence. 

In  addition  to  these  products  and  results 
of  inflammation,  there  may  be  found  attached 
to  the  uterine  surface  fragments  of  an  imper- 
fectly detached  placenta,  or  blood  clots  and 
shreds  of  the  deciduous  lining,  lying  free  within 
its  cavity.  These,  by  their  decomposition 
within  the  uterus,  whose  cavity,  from  the 
moment  of  parturition,  has  ceased  to  be  com- 
pletely closed  against  atmospheric  contact, 
play  an  important  part  in  the  production  of 
those  septic  and  other  infections  of  the  blood 
which  appear  to  form  an  essential  part  of  all 
or  nearly  all  puerperal  inflammatory  pro- 
cesses. 

Puerperal  metrophlebitis. — Inflammation  of 
the  veins  of  the  uterus  occurs  most  frequently 
in  combination  with,  and  is,  to  a certain 
extent,  secondary  to,  the  conditions  last  de- 
scribed; but  it  may  occur  also  as  a primary 
affection,  and  continue  for  a time  the  chief  or 
only  morbid  state  of  the  organ.  The  inflam- 
mation is  seldom  confined  throughout  to  the 
veins  of  the  uterus.  It  appears  to  commence 
in  some  of  the  orifices  of  the  venous  sinuses, 
which,  after  labour,  terminate  open  mouthed 
upon  the  inner  surface  of  the  uterus,  over  the 
placental  place,  and  thence  spreading  through 
those  sinuses  which  occupy  the  uterine  walls, 
it  may  extend  to  the  spermatic  and  hypogas- 
tric veins  and  their  tributaries,  either  upon 
one  or  both  sides,  and  ultimately  involve  more 
distant  vessels. 

The  condition  of  the  veins  in  uterine  phle- 
bitis varies  according  to  the  intensity  and 
duration  of  the  inflammation.  The  inner 
coat  may  be  pale  or  stained  with  the  colour- 
ing matter  of  the  blood.  It  may  have  lost  its 
polish,  or  have  become  adherent  to  the  con- 
tents of  the  vessel,  where  these  are  of  a solid 
nature.  The  coats  of  the  vessels  affected 
may  be  thickened  and  opake,  and  the  sur- 
rounding tissues  infiltered  by  various  co- 
louring fluids,  or  softened  and  in  a state  of 
putrescence. 

Regarding  the  contents  of  the  vessels,  these 
consist  sometimes  of  firm  plugs  of  fibrine 
coagulated  from  the  blood,  but  more  often  of 
these  in  a softened  grumous  state,  intermixed 
with  portions  of  a yellow  grey  or  whitish 
colour.  The  interior  of  such  coagula  may 
consist  of  a fluid  not  easily  distinguishable 
from  pus,  but  resulting  from  metamorphic 
changes  in  the  fibrine,  subsequent  to  its  co- 
agulation w'ithin  the  vessels.  Or  the  veins 
may  be  distended  by  a brownish  sanies,  or  a 
yellow  or  greenish  yellow  viscid  pus,  so  that 
upon  section  of  the  uterine  walls  numerous 
collections  of  the  latter,  resembling  separate 
abscesses,  are  displayed. 

In  the  more  severe  cases  of  metrophlebitis 
the  proper  tissue  of  the  uterus  is  deeply  in- 
volved, being  discoloured  and  in  a state  of 
disorganisation  and  putrescence  throughout 
its  entire  thickness  ; or  exhibiting  at  different 


points  smaller  or  larger  abscesses,  the  con- 
tents of  which  may  have  been  discharged  into 
the  general  cavity,  or  form  ramified  sinuses  or 
fistulas  in  the  uterine  substance.  Such  ab- 
scesses most  probably  arise  from  the  suppu- 
rative inflammation  extending  beyond  the 
coats  of  the  veins,  and  involving  the  surround- 
ing parenchyma. 

Uterine  phlebitis  is  often  associated  with 
inflammation  of  the  uterine  lymphatics 
( Lymphangioitis ).  These  vessels,  like  the 
veins,  become  distended  and  varicose,  and 
filled  with  a yellow  or  greenish  puriform 
fluid,  so  that  their  course,  together  with  that 
of  the  Fallopian  tubes  and  ovaries,  which  are 
generally  conjointly  affected,  may  be  easily 
traced  into  the  corresponding  hypogastric 
and  lumbar  lymphatic  plexuses  and  glands. 

Puerperal  metro-peritonitis , or  inflammation 
of  the  peritoneal  coat  of  the  uterus,  is  asso- 
ciated with  either  or  both  of  the  foregoing 
affections,  or  it  occurs  as  the  primary  local 
disease,  and  sometimes  constitutes  through- 
out the  sole  apparent  morbid  condition  of  the 
uterus.  The  inflammation  may  be  limited  to 
the  peritoneal  covering  of  the  uterus  and  its 
appendages,  or  it  may  involve  that  of  the  en- 
tire pelvic  and  abdominal  regions.  The  mem- 
brane itself,  which  often  exhibits  little  vas- 
cular congestion,  may  have  retained  its  polish, 
or  may  be  covered  by  exudative  products  of 
very  various  characters.  These  may  be  only 
small  in  amount,  and  partially  distributed,  or 
abundant  and  copious.  They  consist  of  firm 
fibrinous  concretions,  or  softer  and  more 
pulpy  yellow  or  greenish  exudations,  consist- 
ing of  coagulable  lymph  loosened  by  serous  or 
purulent  infiltration,  or  thick  purulent  fluid, 
or  semi-fluid  matter,  or  lastly  serous  or  sa- 
nious  fluids,  the  latter  being  often  discoloured 
and  rendered  turbid  by  intermixture  with  the 
before-mentioned  products,  especially  with 
fibrinous  flocculi  and  puriform  and  sangui- 
neous effusions. 

These  several  pathological  conditions  of 
the  uterus,  which  appear  to  be  incompatible 
with  the  progress  of  those  normal  changes  in 
the  condition  of  the  organ  that  constitute  the 
process  of  involution  (see  p.  658.),  are  ac- 
companied almost  invariably  by  a marked  in- 
terference with  those  processes,  so  that  the 
act  of  retrogression  is  either  altogether  ar- 
rested, or  is  in  a high  degree  retarded. 

The  foregoing  puerperal  affections  of  the 
uterus  exhibit  numerous  points  of  great  pa- 
thological interest.  These,  even  in  their 
milder  forms,  cannot  be  generally  regarded  as 
purely  topical  affections,  for  they  commonly, 
in  their  progress,  become  associated  with  like 
conditions  of  other  and  often  distant  organs, 
whose  connection  with  the  original,  or  at 
least  principal,  seat  of  disease,  can  only  be 
explained  upon  the  hypothesis  of  a general 
dyscrasis  of  the  blood.  It  is  probable  that 
in  some  cases,  of  those,  for  example,  whose 
commencement  is  apparently  dependent  upon 
miasmatic  influences,  inoculation  with  cada- 
veric matter  and  the  like,  a primary  infection 
of  the  blood  precedes  the  development  of  the 
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topical  condition,  which  may  be  viewed  as  the 
local  expression  of  the  former.  In  a large 
number  of  instances,  however,  the  affection 
of  distant  parts  may  be  considered  as  the  re- 
sult of  a secondary  blood  infection,  i.  e.  of  a 
poisoning  of  the  blood  by  the  introduction  of 
some  products  from  the  original  nidus  of  dis- 
ease, and  particularly  of  venous  pus  and  sanies 
in  metrophlebitis  * 

The  occurrences  which  immediately  ensue 
upon  the  act  of  parturition,  offer  a ready  ex- 
planation of  the  mode  in  which  these  and 
other  extraneous  matters  may  gain  access  to 
the  general  circulating  fluid.  For  by  the  se- 
paration and  removal  of  the  placenta,  together 
with  a large  portion  of  the  decidua,  the  con- 
tents of  the  uterine  cavity,  consisting  of  va- 
rious puerperal  products  now  exposed  to  the 
direct  influence  of  the  atmosphere,  are  brought 
into  immediate  relation  with  the  patent  ori- 
fice of  the  uterine  veins  terminating  upon  the 
placental  space.  Through  these  a copious 
reception  of  the  exudated  products  of  inflam- 
mation or  of  septic  matters  resulting  from 
decomposition  within  the  uterus,  or  of  in- 
fecting matter  derived  from  sources  still  more 
external,  may  readily  take  place,  and  so  pro- 
duce either  the  primary  or  secondary  dys- 
crases  of  the  blood  just  noticed. 

It  is  also  to  be  observed  that  independent 
of  external  sources  of  a blood  dyscrasis, 
the  latter  may  be  occasioned  by  an  accumula- 
tion of  effete  material,  resulting  from  the 
arrest  of  those  eliminative  processes  which 
constitute  so  large  and  important  a part  of 
the  act  of  involution,  and  are  always  more  or 
less  impeded  during  puerperal  inflammation  ; 
or  commonly  by  a reflux  of  pus  and  sanies 
formed  in  the  larger  venous  channels  in  the 
case  of  metrophlebitis  already  mentioned  ; 
while  some  of  the  worst  forms  of  sepsis  of  the 
blood  are  those  which  result  from  deep  pros- 
tration of  the  nervous  system,  occasioned  by 
exhausting  forms  of  parturition. 

The  more  important  associated  morbid  pro- 
cesses occurring  in  connection  with  puerperal 
inflammation  of  the  uterus,  which  it  may  be 
necessary  here  to  notice,  consist  in  exuda- 
tions into  the  larger  serous  sacs  and  synovial 
bursae,  upon  the  mucous  membranes,  and  in 
the  parenchyma  of  various  parts  and  organs  ; 
and  of  deposits  within  the  larger  vessels, 
chiefly  the  veins  leading  from  the  uterus,  or 
in  the  capillaries  of  organs  often  far  removed 
from  the  original  seat  of  inflammation. 

The  effusions  upon  the  peritoneum  and 
pleura,  and  less  frequently  upon  the  pericar- 
dium, consist  of  fibrinous  and  croupous  ex- 
udations, combined  often  with  copious  effu- 
sions of  serous,  purulent,  or  sero-purulent 
fluids,  the  latter  being,  perhaps,  often  the 
result  of  a breaking  down  or  liquefaction  of 
the  croupous  fibrine,  and  its  conversion  into  a 
pus-like  fluid.  Similar  collections  are  found 
in  the  synovial  membranes  of  the  larger  joints, 
especially  of  the  knee,  shoulder,  and  hip. 
While  upon  the  mucous  surfaces,  particularly 

* Rokitansky,  op.  cit.  vol.  ii. 


of  the  intestines,  which  are  later  affected  than 
the  serous  structures,  a less  sthenic  form  of 
exudation  is  usually  found,  the  effusion  con- 
sisting here  of  serous,  gelatinous,  or  purulent 
exudations  (the  former  contributing  largely 
to  the  production  of  puerperal  diarrhoea),  and 
of  infiltrations  into  the  mucous  and  sub- 
mucous areolar  tissues. 

These  various  exudative  processes,  whose 
preference  for  particular  tissues  is  probably  in 
part  determined  by  textural  peculiarities, 
must  be  considered  as  efforts  to  eliminate  the 
dyscrasial  materials  from  the  general  blood 
mass,  and  they  will  continue  until  the  ex- 
haustion of  the  crasis  is  complete. 

The  qualitative  variations  observable  in  the 
products  bear  exact  relation  to  the  nature  of 
the  previous  infection,  and  of  the  dyscrasis 
arising  out  of  it.  The  character  and  mode 
also  of  the  first  effusions  may  materially  affect 
those  which  occur  at  a later  period  ; for 
when  the  plastic  products  have  been  very 
abundantly  and  rapidly  formed,  and  the  defi- 
brination of  the  blood  consequently  very  con- 
siderable, the  extensive  discharge  of  the  fibri- 
nous element  leaves  the  blood  so  attenuated, 
that  the  serous  portion  may  then  speedily 
transude  through  the  walls  of  the  capillary 
vessels,  and  in  this  way  are  produced  those 
enormous  collections  of  serous  or  sero-puru- 
lent fluids  which  sometimes  rapidly  form  in 
the  advanced  stages  of  puerperal  inflamma- 
tions, occasionally  with  but  slight  evidences 
during  life  of  their  occurrence. 

Of  equal  or  greater  interest  are  those 
associated  pathological  phenomena  which  are 
connected  with  secondary  phlebitis,  having  its 
seat  either  in  the  larger  veins,  or  in  the 
capillary  system  of  vessels.  The  veins  nearest 
to  the  uterus  are  commonly  first  involved  ; 
and  from  this  point  the  inflammatory  action 
may  spread  either  by  direct  or  interrupted 
continuity  to  more  distant  vessels,  following, 
however,  the  reverse  order  of  the  circulation  ; 
or  it  affects  vessels  remote  from  the  original 
seat  of  inflammation,  as  in  the  capillary  con- 
gestions, and  inflammations  of  distant  parts 
producing  the  lobular  infarctions,  and  in  more 
advanced  inflammatory  stages,  the  so-called 
metastatic  abscesses  and  sloughs  of  various 
organs  and  tissues.  The  obstruction  to  the 
circulation  arising  in  these  cases  from  coagu- 
lation of  fibrine  within  the  vessels,  and  viewed 
by  some  pathologists  as  the  cause,  and  by 
others  as  an  effect  only  of  inflammation,  may 
be  perhaps  regarded  as  a provision  for  limiting 
the  spread  of  the  infecting  fluids,  and  pre- 
venting, to  a certain  extent,  their  introduction 
into  the  general  circulation. 

In  the  larger  vessels,  especially  in  the  veins 
nearest  the  point  of  primary  infection,  the 
fibrine  is  found  under  various  conditions  of 
coagulation,  forming  long  cylindrical  plugs, 
as  in  crural  phlebitis,  or  shorter  clots,  whose 
red  coloration  depends  upon  the  degree  in 
which  the  blood  corpuscles  may  have  been 
incorporated  in  its  several  laminae,  or  their 
paler  yellow  colour,  upon  the  absence  of  the 
same,  and  the  consequent  greater  purity  of 
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the  (perhaps  effused)  fibrine.  The  centre  of 
these  coagula  may  be  found  softened,  and 
containing  the  creamy  pus-like  fluid  which 
results  from  the  molecular  disintegration  and 
liquefaction  so  commonly  observed  in  fibrinous 
clots.  Frequently  the  clots  are  of  a less 
consistent  texture,  being  of  a dark  brown  or 
chocolate  colour,  or  reduced  to  the  con- 
sistence of  a soft  pulp.  The  coats  of  the 
veins  may  be  thickened  and  adherent  to  the 
contained  coagula,  or  covered  by  fibrinous 
laminae  or  merely  blood-stained,  or  pre- 
senting no  deviation  from  the  natural  state. 

LIGAMENTS  OF  THE  UTERUS. 

These  terms  are  applied  to  several  dupli- 
catures  of  peritoneum,  containing  variable 
quantities  of  fibrous  and  muscular  tissue, 
which  serve  to  connect  together  the  uterus 
and  its  appendages  and  to  limit  the  motions  of 
these  parts  within  the  pelvis.  They  are  dis- 
tinguished as  the  broad,  the  round,  the  utero- 
sacral,  and  the  utero-vesical  ligaments. 

The  broad  ligament. — The  fold  of  perito- 
neum in  which  the  uterus  is  contained,  after 
investing  the  fundus  and  anterior  and  posterior 
walls  of  the  organ,  passes  off  laterally  in  the 
form  of  a double  lamina  that  extends  from 
each  uterine  border  horizontally  outwards  as 
far  as  the  sides  and  base  of  the  pelvis,  to  which 
it  is  attached.  Thus  a vertical  septum  is 
formed,  which  divides  the  cavity  of  the  pelvis 
transversely  into  two  chambers ; the  anterior 
and  shallower  one  containing  the  bladder,  the 
posterior  and  deeper  holding  the  rectum  and  a 
portion  of  the  small  intestines.  The  uterus 
occupies  the  middle  of  the  septum,  while  the 
lateral  extensions  of  it  form  the  broad  liga- 
ment of  either  side.  Figs.  368.  and  404./., 

Attached  to  the  upper  border  of  the  broad 
ligament  are  three  folds,  termed  lesser  wings. 
The  central  and  superior  of  these,  which  is  the 
largest,  contains  in  its  free  falciform  edge  the 
Fallopian  tube,  and  at  its  base  a portion  of  the 
parovarium.  It  has  been  already  described  as 
the  mesentery  of  the  tube.  The  smaller  pos- 
terior fold  invests  the  ovary  together  with  its 
proper  ligament ; while  the  third  or  anterior 
fold  is  inclined  obliquely  towards  the  body  of 
the  uterus,  and  constitutes  the  covering  of  the 
round  ligament.  Between  the  laminae  which 
form  the  principal  or  lower  portion  of  the  broad 
ligament,  as  well  as  within  the  alae,  are  found 
the  blood-vessels,  lymphatics, and  nerves  which 
supply  the  uterus  and  its  appendages,  together 
with  a variable  amount  of  fibrous  and  un- 
striated  muscular  tissue  that  serves  to  connect 
the  alminae  together. 

This  structure  should  be  regarded  as  a me- 
sentery rather  than  a ligament  of  the  uterus. 
It  serves  to  invest  the  uterus  and  its  appen- 
dages with  a common  peritoneal  covering,  and 
to  protect  these  parts  and  attach  them  to  the 
pelvis,  as  the  mesentery  attaches  the  intestines 
to  the  spine ; while  the  interspace  of  the  folds 
suffices  for  the  conveyance  of  vessels  and 
nerves.  The  resemblance  to  a mesentery  is 
more  obvious  in  the  bicorned  and  intestiniform 
uterus  of  the  mammalia  generally,  as  well  as 


of  many  other  vertebrata  in  which  it  forms 

the  mesometrium. 

The  utero-sacral  ligaments. — From  the  pos- 
terior wall  of  the  uterine  neck  two  falciform 
folds  of  peritoneum  proceed  towards  the 
rectum.  These  are  most  easily  seen  when  the 
parts  are  stretched.  Between  them  lies  the 
depression  of  variable  depth  known  as  the 
retro-uterine  pouch,  or  space  of  Douglas. 
When  the  peritoneum  is  removed,  these  folds 
are  seen  to  be  occasioned  by  two  correspond- 
ing bands  of  fibrous  tissue,  extending  from  the 
substance  of  the  cervix  backwards  towards  the 
sacrum,  to  which  they  are  attached.  Their 
strength  varies  considerably  in  different  sub- 
jects ; so  that  when  not  much  developed  they 
may  be  overlooked.  The  importance  of  these 
ligaments,  or  rather  fibrous  bands,  has  perhaps 
not  been  generally  sufficiently  appreciated. 
From  their  position  and  connections  it  cannot 
admit  of  doubt  that  they  are  intended  to  re- 
strain the  motions  of  the  uterus,  — to  prevent 
it  from  being  forced  upwards  in  the  act  of  con- 
junction, and  especially  to  limit  the  descent 
of  the  organ  in  erect  postures  of  the  body. 

The  utero-vesical  ligaments.  — Opposite  to 
the  point  of  junction  of  the  body  and  neck  of 
the  uterus,  where  the  peritoneum  is  reflected 
forwards  on  to  the  bladder,  are  commonly 
observed  two  slighter  lateral  folds,  containing 
bundles  of  fibrous  tissue.  These  constitute 
the  anterior  or  utero-vesical  ligaments. 

The  round  or  sub-pubic  ligament:  ligamen - 
turn  rotundum,  ligamentum  uteri  teres.  — This 
ligament  consists  of  a flattened  chord  or  band 
of  muscular  and  fibrous  tissue,  which,  traced 
from  below  upwards,  proceeds  from  the  in- 
ternal inguinal  ring  in  a curved  direction  to- 
wards the  superior  angle  of  the  uterus  on 
either  side,  where  it  is  inserted  in  front  of  and 
a little  below  the  commencement  of  the 
Fallopian  tube.  {Figs.  404.  and  418.)  The 
ligament  of  the  right  side  is  commonly 
shorter  than  that  of  the  left : hence  it  hap- 
pens that  in  pregnancy  the  uterus  more 
often  inclines  to  that  side.  According  to  Mr. 
Rainey*,  the  round  ligament  arises  by  three 
fasciculi  of  tendinous  fibres  : the  inner  one 
from  the  tendons  of  the  internal  oblique  and 
transversalis  muscles  near  the  symphysis  pu- 
bis ; the  middle  one,  from  the  superior  column 
of  the  external  abdominal  ring,  near  its  upper 
part  ; and  the  external  fasciculus,  from  the 
inferior  column  of  the  ring,  just  above  Gim- 
bernat’s  ligament.  From  these  attachments 
the  fibres  pass  backwards  and  outwards,  soon 
becoming  fleshy  : they  then  unite  into  a 
rounded  chord,  which  crosses  in  front  of  the 
epigastric  artery,  and  behind  the  lower  border  of 
the  internal  oblique  and  transversalis  muscles, 
from  which  it  is  separated  by  a thin  layer  of 
fascia  continuous  with  the  fascia  transversalis  : 
it  then  gets  between  the  layers  of  peritoneum 
forming  the  broad  ligament,  along  which  it 
passes  backwards,  downwards,  and  inwards 
to  the  point  of  insertion  already  described. 

* On  the  Structure  and  Use  of  the  Ligamentum 
Rotundum  Uteri,  Phil.  Trans,  p,  515.  pt.  ii.  1850,. 
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The  round  ligament  is  composed  of  smooth 
muscular  fibre,  derived  from  the  uterus,  and 
arranged  in  bundles,  surrounded  by  connective 
tissue,  of  striated  muscle,  continuous  with  that 
of  the  abdominal  parietes,  and  of  blood-ves- 
sels, lymphatics  and  nerves. 

The  peritoneal  covering  of  the  round  liga- 
ment is  occasionally  prolonged  in  young  sub- 
jects at  its  lower  part  through  a portion  of  the 
inguinal  canal,  where  it  forms  the  canal  ofNuck. 
This  is  usually  obliterated  in  adults,  where  the 
arrangement  of  the  tendinous  part  of  the  round 
ligament  just  described  serves  to  close  the  in- 
ternal ring,  and  to  prevent,  in  a great  measure, 
the  occurrence  of  inguinal  hernia  in  the  .female. 
The  persistence  of  this  canal  probably  leads 
to  the  abnormal  descent  of  the  ovary  into  the 
labium,  constituting  hernia  of  the  ovary  (see 
p.  574.); — an  occurrence  exactly  comparable 
with  the  normal  descent  of  the  testis  into  the 
scrotum  of  the  male. 

VAGINA. 

Normal  Anatomy. 

Syn.  Vidvo-nterine  canal . — The  vagina  con- 
stitutes a flattened  cylindroid,  extending  from 
the  vulvar  orifice  to  the  neck  of  the  uterus. 
It  lies  entirely  within  the  pelvis,  between 
the  bladder  and  rectum,  running  very  nearly 
in  the  direction  of  the  axis  of  the  pelvic  outlet, 
but  having  a slight  curvature  forwards.  The 
orifice  of  the  vagina  is  bounded  anteriorly 
by  the  vestibule,  laterally  by  the  nymphae,  and 
posteriorly  by  the  hymen.  The  upper  or  blind 
extremity,  termed  the  fornix,  receives  the  va- 
ginal portion  of  the  uterine  neck,  which  is  not 
placed  exactly  at  the  termination  of  the  canal, 
but  apDears  as  if  it  were  let  into  its  upper 
wall  {fig.  433.). 

Dimensions. — The  vagina  is  capable  of  con- 
siderable extension.  It  varies  in  dimensions 
in  different  subjects.  In  the  ordinary  virgin 
state,  the  anterior  wall,  which  is  the  shorter, 
measures,  from  the  median  tubercle  of  the 
vagina  to  the  anterior  lip  of  the  ’Uterus,  less 
than  two  and  a half  inches  ; and  the  posterior 
wall,  from  the  centre  of  the  vulvar  orifice  to 
the  end  of  the  fornix,  three  inches.  The 
transverse  diameter,  in  the  natural  state  of  the 
canal,  which  is  flattened  from  before  back- 
wards, so  that  the  anterior  and  posterior  walls 
are  in  contact,  measures  ordinarily  one  inch 
and  a quarter.  But  when  the  canal  is  dis- 
tended, and  after  the  birth  of  many  children, 
these  dimensions  may  be  much  exceeded. 

External  surface. — The  following  are  the 
relations  of  the  external  surface  of  the  vagina. 
Anteriorly , it  is  connected  to  the  urethra  and 
base  of  the  bladder  by  areolar  tissue.  Laterally , 
it  is  in  relation  with  the  root  of  the  broad  liga- 
ment and  the  pelvic  fascia.  Posteriorly,  in  the 
first  part  of  its  course,  it  is  covered  by  the  pe- 
ritoneum, forming  the  anterior  wall  of  the 
retro-uterine  pouch,  or  space  of  Douglas  ; 
secondly,  where  the  peritoneum  ceases,  and 
for  about  half  its  course,  it  is  united  to  the 
rectum ; and  lastly,  it  is  separated  from  the 
latter  by  the  thickness  of  the  perineum. 


Composition.  — The  walls  of  the  vagina  are 
of  variable  thickness  in  different  parts,  the 
average  being  V".  They  are  composed  of 
three  coats.  The  outermost  of  these  is  formed 
of  fibrous  tissue,  intermixed  with  an  abundance 
of  elastic  fibre.  Beneath  this  is  a second  or 
muscular  coat,  containing  unstriped  muscular 
fibre  and  fibre-cells,  which,  during  pregnancy, 
undergo  a development  similar  to  that  of  the 
uterine  fibre.  The  third,  or  innermost,  is  the 
mucous  coat,  composed  of  a dense  connective 
tissue,  with  much  admixture  of  elastic  fibre, 
to  which  is  due  a great  part  of  that  elasticity 
and  distensibility  with  which  the  vagina  is  en- 
dowed. Imbedded  in  the  substance  of  the 
mucous  membrane,  which  is  covered  by  squa- 
mous epithelium,  are  numerous  muciparous 
follicles. 

Internal  surface. — Upon  the  inner  surface 
of  the  canal  the  mucous  membrane  is  thrown 
into  folds,  which,  in  the  virgin,  form  numerous 
closely-set  transverse  rugae,  that  are  arranged 
with  a certain  approach  to  regularity,  and 
sometimes  exhibit  a central  connecting  line  or 
raphe,  forming  the  columnce  rugarum,  upon 
the  anterior  and  posterior  walls.  At  the  sides 
of  the  vagina  these  folds  are  less  prominent, 
and  take  an  oblique  or  longitudinal  direction. 
In  some  subjects  the  rugae  are  covered  by,  or 
are  chiefly  composed  of,  short,  crowded  ver- 
rucose  papillae,  intermixed  with  others  more 
filiform.  They  become  larger  towards  the 
vaginal  orifice,  where  they  sometimes  take  the 
form  of  little  leaflets,  resembling  the  smaller 
fimbriae  of  the  Fallopian  tube,  especially  about 
the  meatus  urinarius.  After  numerous  acts  of 
parturition,  as  well  as  from  frequent  inter- 
course, the  folds  become  obliterated,  and  the 
inner  surface  of  the  vagina  is  rendered  nearly 
or  entirely  smooth. 

Arteries. — A special  artery  usually  exists  for 
the  vagina,  which  may  arise  either  from  the 
hypogastric,  internal  pudic,  middle  haemor- 
rhoidal,  or  even  from  the  obturator.  From  one 
of  these  origins  the  artery  descends  along  each 
side  of  the  vagina,  giving  off  in  its  course 
numerous  branches,  which  inosculate  in  the 
recto-vaginal  septum  with  those  of  the  op- 
posite side.  Near  its  extremity,  the  artery 
sends  off  a considerable  branch  to  the  bulb  of 
the  vagina,  and  after  supplying  the  external 
organs,  it  terminates  by  inosculating  with  the 
artery  of  the  opposite  side,  between  the  vagina 
and  rectum.  One  or  two  separate  branches 
are  generally  found  to  arise  from  the  uterine 
artery.  These  descend  between  the  bladder 
and  the  vagina,  supplying  branches  to  both 
those  parts.  An  abundant  and  intricate  net- 
work is  formed  in  the  vaginal  walls  by  the 
ramifications  of  the  smaller  vessels  derived 
from  these  sources,  which  interpenetrate  the 
several  coats  down  to  the  mucous  membrane. 

Veins. — The  veins  which  collect  the  blood 
from  the  labia,  constrictor  muscles,  and  mu- 
cous membrane  of  the  vagina,  and  from  the 
erectile  tissue  forming  the  vaginal  bulb,  unite 
to  form  a considerable  plexus,  especially 
around  the  vulvar  orifice  termed  the  vaginal 
plexus.  From  this  plexus  branches  pass  to 
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the  vesical,  and  haemorrhoidal,  and  uterine 
plexuses  ; the  blood  being  finally  collected  by 
large  veins  which  empty  themselves  into  the 
internal  iliacs.  Figs.  482.  and  483. 

The  Lympatics  are  those  which  are  common 
to  the  bladder,  cervix  uteri,  and  lower  part  of 
the  rectum.  They  terminate  in  the  pelvic 
glands. 

The  Nerves  are  derived  from  the  pelvic 
plexus,  which  contains  a large  proportion  of 
tubular  fibres,  derived  from  the  fourth  and 
fifth  sacral  nerves. 

Uses  of  the  vagina.  — The  vagina,  during 
copulation,  serves  for  the  reception  of  the 
male  intromittent  organ,  and  for  the  lodge- 
ment of  the  seminal  fluid  in  such  a posi- 
tion as  to  facilitate  the  introduction  of  that 
fluid  into  the  uterus.*  During  menstruation 
the  vagina  gives  passage  to  the  catamenia. 
In  labour  it  transmits  the  foetus  and  secun- 
dines,  and  subsequently  the  lochia. 

Abnormal  Anatomy  of  the  Vagina. 

Anomalies.  — Congenital  absence  of  the 
vagina  is  not  very  rare.  The  entire  vagina 
may  be  wanting  ; so  that  on  separating  the 
labia  no  trace  appears  of  a canal  leading  to 
the  uterus  ; or  the  canal  may  be  so  narrow  as 
only  to  admit  a probe  or  quill ; it  may  be  very 
short,  terminating  in  a cul  de  sac , or  it  may 
open  into  the  urethra  or  rectum.  The  latter 
malformation  has  not  always  prevented  preg- 
nancy, even  when  combined  with  an  entire 
absence  of  the  external  organs. 

A vertical  septum  occasionally  divides  the 
vagina  through  a greater  or  less  portion  of  its 
course.  This,  when  complete,  produces  the 
double  vagina  with  double  hymen  (Jig.  461.). 
The  septum  may  cease  at  a variable  distance 
from  the  vaginal  orifice,  the  fornix  and  upper 
part  remaining  single  ; or,  contrarily,  the  for- 
nix may  show  signs  of  division,  while  the 
lower  part  of  the  tube  remains  single.  The 
septum  is  almost  invariably  in  the  median 
line,  but  the  more  frequent  use  of  one  or 
other  channel  in  parturition  or  sexual  con- 
junction may  give  to  them  an  appearance  of 
unequal  development. 

Transverse  membranous  septa  sometimes 
pass  across  and  obstruct  the  vagina  more  or 
less  completely.  These,  though  they  do  not 
necessarily  prevent  impregnation,  for  they 
are  seldom  absolutely  imperforate,  may  so  far 
impede  labour  as  to  require  division.  They 
occur  at  various  points  within  the  canal  ; at 
a short  distance  from  the  orifice,  or  as  high 
up  as  the  level  of  the  utero-saeral  ligaments. 
They  consist,  for  the  most  part,  of  natural 
folds  unusually  developed,  or  they  result  from 
accident,  as  inflammation  or  injury  consequent 
on  difficult  labours.  Some  of  those  constric- 
tions which  occur  near  the  orifice  are  doubt- 
less the  consequence  of  inflammation  of  the 
vulva  and  vagina  in  infancy.f  Atresia  of  the 
vagina  may  thus  be  acquired,  or  it  may  be 

* See  Insemination,  p.  671. 

f These  cases  are  sometimes  recorded  as  examples 
of  imperforate  hymen. 


congenital.  When  the  obstruction  is  com- 
plete, retention  of  the  menstrual  fluid  results. 

Displacements.  — The  vagina  may  be  alto- 
gether displaced  from  the  pelvis,  or  it  may 
simply  have  its  normal  direction  altered  within 
that  cavity.  Prolapsus  of  the  vagina  occurs 
sometimes  alone,  but  it  is  more  often  com- 
bined with  procidentia  or  inversion  of  the 
uterus  (Jig.  469.).  In  any  of  these  cases,  if 
the  prolapse  is  permanent,  the  vaginal  surface 
loses  altogether  the  character  and  appearance 
of  a mucous  membrane,  acquiring  a thick 
cuticular  covering,  and  assuming  the  condition 
of  ordinary  integument.  In  retroversion  of  the 
uterus,  the  vagina  is  drawn  upwards  and  for- 
wards, its  extremity  lying  behind  the  pubic 
symphysis,  (i^g.468.)  In  hernia  of  the  uterus, 
the  vagina  is  diverted  from  the  median  line  to- 
wards one  or  other  side  of  the  pelvis,  and  may 
be  partly  included  in  the  hernial  sac. 

Solutions  of  continuity. — Laceration  of  the 
vaginal  walls  may  occur  during  obstructed  la- 
bour, and  is  then  frequently  associated  with 
rupture  of  the  uterine  cervix.  Fistulous 

openings  into  the  bladder,  and  sometimes  into 
the  rectum,  are  occasioned  by  sloughs  con- 
sequent on  protracted  labour.  Fistulous 

cloacae  are  also  commonly  formed  in  advanced 
stages  of  cancer  (Jig.  479  ). 

Inflammation  of  the  vagina.  — Vaginitis.  — 
This  occurs  both  in  the  acute  and  chronic 
form.  It  may  present  the  character  of  be- 
nignant catarrh,  or  of  a specific  blenorrhoea 
(gonorrhoea).  In  the  more  acute  form  the 
mucous  membrane  is  highly  vascular,  and  is 
sometimes  excoriated,  from  excessive  shed-  * 
ding  of  epithelium.  The  discharge  presents 
variable  characters,  from  the  viscid  yellow 
puriform  mucus,  to  the  creamy,  milk-like,  or 
thin,  nearly  watery,  fluid  (leucorrhcea). 

Croupous  exudations  occasionally  form  upon 
the  vaginal  mucous  membrane,  chiefly  in  con- 
nexion with  typhoid  exanthematous  or  puer- 
peral processes. 

Epithelial  desquamation.  — Occasionally 
the  entire  epithelial  coat  of  the  vagina  is 
thrown  off,  forming  a membranous  cast  of 
that  canal.  Several  of  these  casts  may  be 
found,  one  contained  within  another.  Their 
discharge  may  be  accompanied  by  symptoms 
resembling  those  of  dysmenorrhoea ; but  more 
particularly  by  an  intolerable  itching  or  sensa- 
tion of  crawling  in  the  vagina.  They  are 
composed  entirely  of  dense  vaginal  tessel- 
lated epithelium.* 

Serous  and  sanguineous  infiltration  into  the 
mucous  and  fibrous  coats  of  the  vagina  takes 
place  occasionally  during  protracted  labour, 
producing  considerable  tumefaction,  and  con- 
sequent narrowing  of  the  canal.  In  this  state 

* I have  given  a description,  with  several  illus- 
trative figures,  of  these  epithelial  casts  of  the  vagina, 
some  of  which  include  also  the  epithelium  of  the 
vaginal  portion  of  the  cervix  uteri,  in  Beale’s  Ar- 
chives of  Medicine,  for  April,  1858.  I suspect  that 
the  nature  of  these  has  been  overlooked,  and  that 
they  have  been  confounded  with  the  true  dysmenor- 
rlioeal  membranes  which  consist  of  the  lining  mem- 
brane of  the  uterus.  See  fig.  443. 
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the  vaginal  walls  are  easily  lacerable,  or  if 
subjected  to  continued  pressure  pass  readily 
into  gangrene. 

Abscess  forms  occasionally  in  the  vaginal 
walls,  but  many  of  the  abscesses  which  burst 
into  that  canal  have  their  origin  in  pelvic 
cellulitis,  or  in  inflammation  of  other  struc- 
tures external  to  the  vagina. 

Ulceration. — The  minute  aphthous  ulcers 
which  are  dotted  over  the  surface  of  the  va- 
gina originate  in  follicular  inflammation.  The 
more  extensive  and  irregular  ulcers,  except 
those  which  form  upon  the  more  exposed 
parts  when  the  vagina  is  inverted,  as  in  proci- 
dentia uteri,  are  usually  either  syphilitic  or 
cancerous. 

Gangrene  of  the  vagina  occurs  in  conjunc- 
tion with  gangrene  of  the  vulva  in  septic  puer- 
peral processes  ; or  it  results  from  pressure 
in  protracted  labour.  Spontaneous  gangrene 
occurs  also  occasionally  in  infants  and  young 
children. 

Cysts  and  tumours . — The  former,  if  of  small 
size,  may  result  from  obstructed  mucous  fol- 
licles ; but  more  often  the  larger  cysts  arise 
in  situations  external  to  the  vagina,  and  pro- 
trude into  its  canal.  In  the  same  way,  fibrous 
or  osseous  tumours  growing  from  the  perios- 
teum or  ligaments  of  the  pelvis,  ovarian,  or 
even  uterine  tumours  may,  by  pushing  before 
them  the  walls  of  the  vagina,  protrude  into  the 
canal.  Vaginal  cystocele  and  rectocele  occur 
in  a similar  manner.  The  tumours  which  lie 
free  within  the  vagina  are  chiefly  uterine  polypi, 
or  cancerous  tumours  of  the  cervix  or  of  the 
vagina  itself.  The  uterus,  when  partly  in- 
verted, also  forms  a tumour  occupying  the 
vagina. 

Cancer  may  originate  in  the  vagina,  although 
it  more  often  constitutes  an  extension  of  the 
same  disease  from  the  uterus.  In  either  case 
it  appears  most  commonly  as  medullary  can- 
cer, taking  the  form  of  tuberculated  masses  or 
ridges,  which  narrow  or  obstruct  the  passage, 
and  quickly  pass  through  the  stages  that  cha- 
racterise the  ordinary  progress  of  uterine  can- 
cer. The  surrounding  parts  become  infiltrated 
with  cancer  matter,  and  the  vagina  is  fixed  in 
the  pelvis,  ulceration  of  the  walls  and  fistulae 
resulting.  Occasionally,  at  the  commencement, 
this  disease  appears  in  the  form  of  soft,  rapidly- 
growing  papillary  structures,  springing  from 
the  upper  and  posterior  wall  of  the  vagina 
( villous  cancer ). 

EXTERNAL  ORGANS  OF  GENERATION. 

Syn.  Vulva.  Pudendum.  — These  parts  per- 
form subordinate  offices  in  the  act  of  repro- 
duction. They  are  in  no  way  concerned  in 
gestation,  and  only  slightly  in  menstruation 
and  parturition.  They  are  associated  with 
the  vagina  in  the  act  of  copulation,  which 
has  for  its  object  insemination,  or  the  con- 
veyance of  the  seminal  fluid  to  the  internal 
or  formative  organs.  The  parts  which  serve 
to  establish  this  relation  between  the  sexes, 
with  the  exception  of  the  vagina,  are  placed 
external  to  the  body,  and  are  attached  to 


the  front  of  the  pelvis.  They  are  included 
under  the  general  term  vulva  or  pudendum , 
which  extends  from  the  mons  veneris  to  the 
perineum.  The  vulva  consists  of  the  follow- 
ing parts,  viz.  labia,  clitoris,  nymphae,  vesti- 
bule, vaginal  orifice,  and  hymen. 

The  Mons  Veneris  forms  a slightly 
rounded  or  flattened  eminence,  of  triangular 
outline,  covering  the  symphysis  and  horizon- 
tal rami  of  the  pubes.  In  fat  subjects  it  is 
separated  from  the  abdomen  by  a transverse 
furrow.  It  is  composed  of  adipose  and  fibrous 
tissue,  covered  by  integument.  The  latter 
contains  many  sebaceous  and  hair  follicles. 
The  hair  is  not  developed  until  the  age  of 
puberty. 

Fig.  480. 


External  organs  of  generation,  and  commencement  of 
vagina.  ( After  Huguier.') 

I,  labium  of  left  side  (that  of  the  right  side  is 
divided  and  partly  removed  to  expose  the  vagina 
and  vulvo-vaginal  gland) ; n,  nympha ; c,  glans 
clitoridis  ; p c,  preputium  clitoridis  ; v,  vestibule ; u, 
orifice  of  urethra;  va,  vagina;  g,  vulvo-vaginal 
gland,  or  gland  of  Bartholin  and  Duvernay;  d, 
duct  of  the  same. 

The  Labia,  termed  also  labia  majora , to 
distinguish  them  from  the  lesser  labia  or 
nymphae,  are  two  symmetrical  tegumental 
folds(j%.  480.  //),  placed  one  on  either  side  of 
the  rima  or  fissure  which  leads  to  the  vagina. 
The  labia  vary  considerably  in  size  and  form  in 
different  subjects.  In  stout  adults  they  are  full 
and  fleshy,  closing  the  vulvar  orifice,  and  con- 
cealing the  rest  of  the  generative  organs, 
which  they  serve  to  protect.  In  the  aged  the 
labia  become  shrivelled  and  the  nymphae  pro- 
trude between  them,  as  they  also  commonly 
do  in  infants  and  young  subjects.  The  outer 
surface  of  each  labium  is  composed  of  com- 
mon integument,  which  at  the  age  of  puberty 
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becomes  covered  with  hair.  Along  the  line  serted  into  the  crura.  They  have  the  same 


of  apposition  of  the  two  labia,  where  the  rima 
is  formed,  the  hair  and  integument  cease,  and 
the  mucous  membrane  common  to  the  rest  of 
the  generative  canal  commences.  From  this 
point  inwards  the  surface  of  the  labium  is 
smooth,  of  a reddish  or  pink  colour,  and  is 
here  furnished  with  numerous  muciparous  and 
sebaceous  follicles,  which  bedew  the  parts 
with  an  odorous  secretion,  and  preserve  their 
constant  moisture.  The  labia  are  united 
above  by  a slight  frenulum,  termed  the  ante- 
rior commissure , while  below  they  are  con* 
nected,  at  the  anterior  margin  of  the  perineum, 
by  a broader  posterior  commissure.  When  the 
parts  are  here  drawn  asunder,  a second  fold 
appears  within  the  former,  just  below  the 
entrance  of  the  vagina.  The  transverse  boat- 
shaped furrow  between  these  constitutes  the 
fossa  navicidaris.  Beneath  the  cutaneous  and 
mucous  covering  of  the  labia  is  found  a layer 
of  dartoid  tissue,  the  rest  of  their  substance 
being  formed  of  loose  fibrous  and  adipose  tissue. 

The  labia  represent  the  scrotum,  which  in 
the  early  foetus  is  divided  into  two  halves.  A 
raphe  indicates  in  the  male  the  line  of  their 
subsequent  confluence.  In  the  female  the 
two  halves  remain  permanently  separate. 
The  normal  descent  of  the  testis  into  the 
scrotum  in  the  male,  about  the  seventh  month 
of  intra-uterine  life,  is  represented  by  the  ab- 
normal descent  of  the  ovary  into  the  labia  of 
the  female  which  constitutes  ovarian  ingui- 
nal hernia.  (See  p.  574.) 

When  the  labia  are  drawn  asunder,  the 
clitoris,  the  vestibule,  nymphas,  and  vaginal 
orifice  are  brought  into  view. 

The  Clitoris  (figs.  481.  and  482.),  in 
general  form  and  composition,  resembles,  on 
a diminutive  scale,  the  penis,  but  it  is  deficient 
in  some  of  the  parts  which  compose  the  latter 
organ.  The  clitoris  lies  in  the  upper  part  of 
the  vulvar  fissure,  concealed  between  the 
labia,  and  encased  in  a fold  of  mucous  mem- 
brane, the  lower  border  of  which  forms  a hood 
or  prepuce  ( preputium  clitoridis)  (fig-  480 -pc), 
that  terminates  just  above  the  superior  com- 
missure of  the  nymphse,  and  allows  the  ex- 
tremity only  of  the  organ  to  appear.  When 
this  covering  is  removed,  the  clitoris  is  seen 
to  consist  of  the  following  parts  : viz.  a 
small  imperforate  glans  (fig,  481,  c ),  com- 
posed of  spongy  erectile  tissue,  and  covered 
by  a highly  sensitive  mucous  membrane, 
which  is  abundantly  supplied  with  nerves ; 
this  terminates  the  free  extremity  of  the  organ  : 
a body  (fig.  481.  b ),  consisting  of  two  cor- 
pora cavernosa , united  along  the  median 
line,  and  invested  by  a fibrous  tunic.  The 
body  extends  upwards  and  backwards  to 
a point  a little  above  the  centre  of  the  pubic 
arch.  Here  it  makes  a sudden  downward  curve, 
and,  after  dividing  into  two  crura , is  attached 
by  these  beneath  the  iscio-pubic  rami  of  either 
side.  Opposite  the  point  of  curvature,  a flat- 
tened suspensory  ligament  attaches  the  body 
of  the  clitoris  to  the  pubic  symphysis.  Two 
ischio-cavernous  muscles  (erectores  clitorides), 
composed  of  striped  muscular  fibre,  are  in- 


relations, and,  according  to  Kobelt,  are  fully 
as  long  as  in  the  male  (fig.  483.  n). 

Blood-vessels.  — Two  dorsal  arteries  (fig. 
481.  hi),  running  along  the  upper  surface  of  the 


Fig.  481. 


The  clitoris  (enlarged  4 diameters.)  (After  Kobelt.) 

a,  body ; b,  angle  or  curvature ; c,  glans ; d,  vena 
dorsalis;  e,  superficial  veins  emerging  from  the 
root  of  the  glans,  and  f g,  veins  of  deeper  origin. 
These  transmit  the  blood  to  the  vena  dorsalis ; h, 
dorsal  artery;  Hi,  dorsal  nerves;  h,  the  venous 
plexus,  termed  pars  intermedia  (shown  also  at  d, 
fig.  482.,  and  e,fig.  483.);  I,  communicating  venous 
branch  between  the  glans  clitoridis  and  pars  inter- 
media ; m,  ascending  venous  canals  proceeding  from 
the  pars  intermedia  (k)  to  tbe^under  surface  of  the 
body  of  the  clitoris;  nn  and  o,  lateral  branches  of 
communication  between  the  vessels  last  named  and 
the  vena  dorsalis ; p,  veins  from  the  labia,  and  r, 
from  the  nymphae  and  frenulum  clitoridis,  which 
enter  the  pars  intermedia ; q,  arterial  branches  cor- 
responding with  the  pars  intermedia  and  commu- 
nicating veins ; s,  frenulum  clitoridis. 

clitoris,  supply  the  glans,  from  which  the  blood 
is  again  collected  by  superficial  veins,  emerging 
from  the  root  of  the  glans  at  e,  and  by  others 
having  a deeper  origin  at  f.  These  transmit 
the  blood  to  the  vena  dorsalis,  d.  From  the 
cavernous  bodies  the  blood  is  also  collected 
by  a series  of  vascular  canals,  of  which  an 
account  will  be  presently  given. 

Nerves. — The  clitoris  is  richly  endowed 
with  nerves,  ii,  which  are  relatively  three  or 
four  times  larger  than  those  of  the  penis. 
They  pass  along  the  sides  of  the  clitoris,  each 
dividing  usually  into  three  branches,  the  ulti- 
mate ramifications  of  which  lose  themselves 
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partly  in  intricate  plexuses  within  the  glans, 
and  partly  in  terminal  loops  upon  its  mucous 
covering. 

Development.  — In  the  foetus  of  three  to 
four  months,  the  clitoris  is  scarcely  distin- 
guishable from  the  penis.  But  about  the 
latter  period  the  proportionate  retrocession  of 
the  one  organ,  and  the  increased  development 
of  the  other  begin  to  be  apparent.  In  the 
male,  the  groove  along  the  under  surface  of 
the  penis  is  closed  in,  and  at  the  same  time 
the  raphe  of  the  scrotum  is  formed  ; while  in 
the  female,  the  parts  corresponding  with  the 
bulb  and  corpus  spongiosum  urethrae  remain 
open,  and  constitute  a portion  of  the  rima. 
These  lie  in  two  halves  on  either  side  of  the 
entrance  of  the  vagina,  while  the  urethra  is 
developed  independently  of  them. 

Nymph.®. — Labia  minora  v.  interna. — These 
consist  of  two  thin  and  slightly  fleshy  folds  of 
mucous  membrane  {Jig.  480.  n),  somewhat  re- 
sembling a cock’s  comb,  which  lie  on  either  side 
of  the  entrance  to  the  vagina,  extending  from 
the  clitoris  downwards,  as  far  as  the  middle  or 
lower  border  of  that  orifice.  The  nymphae 
commence  above  by  two  roots.  The  inner  one, 
thin  and  membranous,  is  inserted  beneath  the 
glans  clitoridis,  and  forms  with  its  fellow  a 
kind  of  frenum.  The  outer  one,  more  fleshy, 
passes  round  the  glans,  and  by  its  junction  with 
the  corresponding  portion  of  the  opposite  side 
constitutes  the  preputium  clitoridis  {Jig.  480. 
p c)  already  described.  From  these  two  roots 
or  origins  each  nympha  extends  downwards 
and  outwards,  forming  a thin  prominence,  of 
variable  extent  in  different  subjects,  until  it 
becomes  merged  in  the  labium  of  the  corre- 
sponding side,  near  its  posterior  extremity. 

The  nymphae  are  composed  almost  entirely 
of  mucous  membrane,  which  on  their  outer 
side  is  continuous  with  that  of  the  labia,  and 
upon  their  inner  surface  with  the  lining  mem- 
brane of  the  vagina. 

Various  uses  have  been  assigned  to  the 
nymphae.  One  of  these  is  that  they  serve  to 
direct  the  stream  of  urine  issuing  from  the 
urethral  orifice,  as  suggested  in  the  classic 
allusion  to  the  sea  nymphs  pouring  water 
from  a vase  which  is  implied  in  their  name. 
Another  supposition  is  that  the  nymphae  aid 
the  enlargement  of  the  vaginal  orifice,  by  be- 
coming unfolded  at  the  time  of  labour,  although 
no  such  unfolding  can  be  absolutely  observed. 
It  is  more  probable  that  their  office  is  that  of 
extending  the  secreting  and  sensitive  surfaces 
at  the  entrance  of  the  vagina. 

The  nymphas  correspond  with  that  part  in 
the  male  which  forms  the  tegumental  covering 
of  the  urethra,  but  which  remains  ununited 
in  the  female  along  the  median  line. 

The  Vestibule.  — This  term  has  been 
employed  in  two  senses.  In  its  widest  sense  it 
includes  all  the  parts  which  immediately  sur- 
round the  vaginal  orifice.  In  a more  restricted 
meaning,  it  is  limited  to  that  triangular  patch 
of  mucous  membrane  {Jig.  480.  v)  which  fills 
up  the  summit  of  the  pubic  arch.  In  the  latter 
sense  the  apex  of  this  triangle  is  formed  by  the 
clitoris,  the  sides  by  the  upper  halves  of  the 


nymphae,  and  the  base  by  the  roof  of  the  vaginal 
orifice.  In  the  centre  of  the  base  is  situated 
the  meatus  unnanus , which  forms  here  a slight 
prominence  {Jig.  480.  u ),  at  a distance  of 
one  inch  behind  the  clitoris.  Immediately 
below  this  point  the  anterior  column  of  the 
vagina  terminates  in  a prominent  bulb  or 
tubercle,  marked  usually  by  numerous  trans- 
verse folds. 

Orifice  of  the  Vagina,  and  Hymen. — 
Immediately  below  the  vestibule,  and  between 
the  nymphaj,  is  the  orifice  of  the  vagina  {Jig. 
480.  va),  which,  in  its  undistended  state,  has 
the  form  of  a vertical  fissure,  especially  in 
women  who  have  borne  children,  but  in  virgins 
it  is  more  constricted  and  circular,  and  is 
further  narrowed  by  a fold  of  the  vaginal  mu- 
cous membrane,  the  hymen,  which  either  en- 
circles or  semi-encircles  the  orifice.  As  some 
important  questions  in  obstetric  and  forensic 
medicine  relate  to  this  membrane  it  will 
receive  here  a more  particular  examination. 

The  hymen , regarded  in  an  anatomical  point 
of  view,  possesses  no  peculiarity  or  speciality 
by  which  it  is  essentially  distinguished  from 
many  like  structures  in  other  parts.  It  belongs 
to  the  same  class  of  formations  as  the  valvulae 
conniventes  of  the  intestines,  and  the  frill-like 
folds  of  mucous  membrane  which  not  infre- 
quently surround  the  terminal  orifices  of  mu- 
cous tubes.  In  the  fostus  such  folds  are  seen 
with  various  degrees  of  distinctness  at  the  ter- 
mination of  the  urethra,  vagina,  and  often  of 
the  rectum.  The  lower  end  of  the  vagina,  in 
the  foetus  invariably  terminates  in  a marked 
projection  outwards  of  the  mucous  lining  of 
the  tube.  It  takes  the  form  of  a laterally 
compressed  conical  fold,  the  base  of  which  is 
continuous  all  round  with  the  vaginal  walls, 
but  the  apex  is  directed  forwards.  Its  centre 
exhibits  a vertical  slit-like  orifice,  the  direction 
of  which  is  apparently  due  to  the  lateral  com- 
pression of  the  nymphae  and  labia,  between 
which  it  lies.  This  is  the  hymen.  In  ad- 
vanced foetuses  it  is  scarcely  distinguishable  in 
form,  and  only  to  a certain  extent  in  size,  from 
the  similar  conical  termination  of  the  cervix 
uteri,  which  projects  into  the  vagina,  as  the 
hymen  does  between  the  nymphae.  The  vaginal 
portion  of  the  cervix  uteri  and  the  hymen  both 
constitute  invaginations  or  intussusceptions  at 
two  different  points  of  the  same  mucous  tube, 
— the  one  marking  the  division  between  the 
uterus  and  the  vagina,  the  other  between  the 
latter  and  the  external  parts.  The  chief  dif- 
ference between  them  is  that  the  direction  of 
the  orifice  in  the  former  is  transverse,  and  in 
the  latter  vertical. 

Such  is  the  condition  of  the  hymen  during 
foetal  and  infantile  life.  But  as  growth 
advances  the  posterior  half  becomes  much 
more  developed  than  the  anterior,  just  as 
the  posterior  half  of  the  uterus,  the  poste- 
rior lip  of  the  cervix,  and  the  posterior  wall 
of  the  vagina,  are  commonly  larger  and  more 
developed  than  the  corresponding  anterior 
halves.  Thus  it  happens  that  in  adults  the 
hymen  presents  usually  theformof  acrescentic 
or  semilunar  fold,  the  concave  border  of  which 
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is  directed  upwards  or  forwards,  while  that 
which  had  been  in  the  foetus,  the  upper  half, 
has  now  become  unfolded  or  lost  among  the 
plaits  of  mucous  membrane,  situated  at  the 
upper  part  of  the  vaginal  entrance.  This, 
because  it  is  the  most  constant,  has  been 
usually  regarded  as  the  typical  form  of  the 
hymen.  But  the  foetal  form  is  also  often  re- 
tained, namely,  the  circular  fold  of  mucous 
membrane,  which,  as  the  parts  become  more 
expanded,  acquires  a round  rather  than  a slit- 
like aperture.  If,  however,  the  folds  of  the 
mucous  membrane  lining  the  vagina  are  pro- 
fusely developed,  then  the  hymen  also  exhi- 
bits the  form  not  so  much  of  a distinct 
membrane  as  of  an  irregularly  constricted  ori- 
fice, the  sides  of  which  are  puckered  or 
gathered  into  plaits,  so  as  nearly  to  close  the 
vaginal  entrance.  And  this  also  is  a very 
common  condition  of  the  part,  especially  in 
young  subjects. 

The  varieties,  therefore,  in  the  hymen  which 
anatomists  recognise,  such  as  the  crescentic, 
circular,  cribriform,  and  the  like,  become  easily 
explicable.  They  all  proceed  apparently  from 
a common  starting  point,  but  differences  in 
the  degree  of  development,  or  accident,  may 
determine  the  permanent  form.  The  half- 
circle and  crescent  result  from  a normal  deve- 
lopment of  the  posterior,  and  a corresponding 
retrocession  of  the  anterior,  moiety  of  that 
conically  projecting  mucous  fold  which  is 
more  or  less  distinct  in  every  foetus.  The 
hymen  with  a central  or  nearly  central  circu 
lar  orifice,  results  from  a flattening  down  and 
retiring  within  the  vaginal  orifice  of  the  cone  ; 
the  retiring  naturally  following  upon  an  expan- 
sion of  the  vaginal  walls  as  growth  advances. 
The  appearance  of  a notched  margin  to  the  cen- 
tral aperture  is  produced  by  the  prominent 
edges  of  the  terminal  vaginal  folds,  which  are 
in  some  subjects  more  profusely  developed 
than  in  others.  The  cribriform  hymen  pro- 
bably results  from  an  abnormal  cohesion  of 
these  notched  edges,  in  such  a manner,  that 
small  apertures  are  left  between  them,  and 
the  completely  imperforate  hymen  by  an  en- 
tire adhesion  of  the  margins  of  the  orifice, 
the  result  sometimes  of  inflammation  in  in- 
fancy. 

The  hymen,  however  various  its  forms  may 
be,  consists  of  a double  layer  of  mucous  mem- 
brane, containing  between  its  laminae  a small 
quantity  of  fibrous  tissue  and  blood-vessels. 
It  is  of  variable  degrees  of  thickness,  being  in 
some  subjects  very  strong  and  tough,  and  in 
others  forming  a very  slender  lamina.  Its 
situation  is  at  the  entrance  of  the  vagina. 
Although  the  depth  at  which  it  is  placed 
within  the  vulva  varies  in  different  subjects, 
according  to  the  thickness  of  the  labia,  and 
the  size  of  the  nymphae  and  vestibule.  Occa- 
sionally, as  already  stated,  one  or  more  plicae 
of  the  vaginal  mucous  membrane,  more  than 
usually  developed,  form  constrictions  at  a 
higher  point  within  the  canal,  but  the  term 
hymen  cannot  with  propriety  be  applied  to 
any  of  these. 

The  presence  of  the  hymen,  although  it 


raises  a strong  probability  of  virginity,  yet 
affords  no  certain  evidence  upon  that  point, 
nor  does  its  absence  establish  the  contrary. 

The  hymen  is  commonly  said  to  be  ruptured 
on  the  occasion  of  a first  complete  intercourse, 
but  the  expression  unfolded  would  probably, 
in  many  instances,  more  accurately  represent 
the  mode  of  its  disappearance.  Whenever 
the  hymen  presents  any  considerable  mem- 
branous surface,  doubtless  a real  laceration 
occurs,  but  in  the  eases  in  which  it  takes  the 
form  of  a crescentic  fold,  or  of  a puckered 
rosette,  instead  of  being  lacerated,  it  probably 
becomes  unfolded  or  flattened  out,  and  so  dis- 
appears, just  as  the  ordinary  vaginal  folds  are 
obliterated,  by  frequent  intercourse  or  by 
parturition,  without  any  rupture. 

Upon  the  presumption  that  the  hymen  is 
always  lacerated  a certain  hypothesis  has  been 
raised,  namely,  that  the  little  fleshy  bodies 
occasionally  observed  near  the  orifice  of  the 
vagina,  termed  carunculce  myrtiformes,  consti- 
tute the  remains  of  that  membrane.  But, 
notwithstanding  a great  amount  of  evidence 
that  has  been  collected  regarding  the  myrti- 
form  bodies,  it  cannot  be  shown  that  these  are 
anything  more  than  accidental  and  uncertain 
formations,  having  nothing  necessarily  to  do 
with  the  hymen. 

The  hymen  may  be  broken  by  accident,  or 
may  become  obliterated  by.  the  frequent  em- 
ployment of  vaginal  injections,  and  in  other 
like  modes.  Or,  from  constant  leucorrhcea, 
the  parts  may  become  so  relaxed  that  a dis- 
tinct membranous  fold  can  be  no  longer  dis- 
cerned at  the  vaginal  orifice,  although  there 
may  have  been  no  loss  of  virginity. 

On  the  other  hand,  impregnation  may  take 
place  without  destruction  of  the  hymen,  which 
has  frequently  been  found  entire  at  the  time 
of  labour,  and  even  in  women  affected  by  sy- 
philis.* 

Sebaceous  and  Muciparous  Glands  and  Fol- 
licles of  the  Vidva. — The  sebaceous  follicles 
correspond  with  the  male  preputial  follicles. 
They  are  scattered  over  the  nymphae,  clitoris, 
and  inner  surface  of  the  laj)ja.  Their  secretion 
contains  butyric  acid  an\l  has  a strong  and 
somewhat  ammoniacal  ocloair.  This  occasion- 
ally becomes  highly  irritating,  especially  when 
cleanliness  is  neglected. 

The  muciparous  follicles  are  arranged  in 
groups,  the  principal  ones  being  situated 
upon  the  vestibule  (vestibular  follicles , fig. 
480.  v ),  around  and  upon  the  sides  of  the 
meatus  urinareus  {urethral  follicles, fig.  480.  u), 
and  at  the  sides  of  the  entrance  of  the  vagina 
(lateral  follicles  of  the  vaginal  orifice,  fig.  480. 
va ), 

The  muciparous  follicles  are  composed  of  a 
delicate  vascular  mucous  membrane  arranged 
in  the  form  of  short  mucous  crypts,  or  con- 
sist of  simple  or  branched  tubules  ending 

* In  a case  of  extensive  syphilitic  periostitis 
which  came  under  my  notice,  in  a woman  thirty 
years  of  age,  who  had  previously  been  a prostitute, 
a tough  membranous  circular  hymen  closed  the 
orifice  of  the  vagina  so  completely  that  the  tip  of 
the  fore  finger  could  scarcely  be  inserted  within  it. 
z z 4 
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in  a cul-de-sac.  The  vestibular  follicles  are 
of  the  former  kind  and  the  urethral  of  the 
latter. 

All  these  vulvar  follicles  secrete  a viscid 
mucus,  the  quantity  of  which  becomes  consi- 
derably increased  under  excitement  or  irrita- 
tion. It  serves  to  lubricate  the  several  parts 
of  the  vulva. 

The  vulvo-vaginal  glands , termed  also  the 
glands  of  Bartholin  and  of  Duvernay,  consist 
of  two  conglomerate  glands  of  the  size  of  a 
haricot  bean,  variable  in  form,  and  of  a pale 
reddish  yellow  colour,  which  are  placed  one 
upon  each  side  of  the  vagina  near  the  entrance 
( fig . 480.  g).  They  are  lodged  beneath  the 
superficial  perineal  fascia,  having  their  inner 
side  united  to  the  vagina  by  areolar  tissue,  and 
their  outer  surface  in  relation  with  the  con- 
strictor muscle  of  the  vagina.  The  lobules 
composing  this  gland  send  off  tubules  which  at 
its  upper  and  fore  part  unite  to  form  an  excre- 
tory duct  that  proceeds  horizontally  forwards 
as  far  as  the  vaginal  orifice,  upon  the  side  of 
which  it  terminates  just  within  the  nymphae 
and  externally  to  the  hymen.  The  orifice  of 
the  duct  ( d ) is  covered  by  a falciform  fold  of 
mucous  membrane,  which  renders  its  discovery 
sometimes  difficult. 

This  gland  secretes  a viscid  fluid  resembling 
somewhat  the  prostatic  fluid  and  having  a pe- 
culiar odour.  Under  excitement  its  secretion 
is  rapidly  formed  and,  like  the  contents  of  the 
salivary  duct,  is  sometimes  emitted  in  a jet. 
This  gland  is  probably  homologous  with  Cow- 
per’s  gland  in  the  male.  In  infancy  and  early 
life  it  is  very  small,  attaining  its  full  develop- 
ment in  the  adult,  and  again  diminishing  and 
even  disappearing  in  old  age. 

When  the  labia  and  nymphae  are  abscised 
a series  of  vascular  erectile  structures  are 
brought  into  view,  which,  together  with  a 
special  muscle,  surround  the  vaginal  orifice. 
These  are  the  vestibular  bulb , pars  intermedia, 
and  constrictor  vaginae  muscle. 

Pars  intermedia. — From  the  dorsal  vein  of 
the  clitoris  {Jig.  481.  d)  several  branches  ( n,n ) 
pass  downwards  round  the  sides  of  the  organ 
to  communicate  with  a double  row  of  closely- 
set  venous  canals,  which  commencing  ante- 
riorly at  the  glans%xtend  backwards  to  the 
root  of  the  clitoris  in  the  form  of  a frill  that 
completely  occupies  the  angle  contained  in  the 
curvature  of  the  organ  (Jig.  481.  m and  Jig. 
482 .f).  These  venous  canals  enter  the  body 
of  the  clitoris  by  a double  row  of  apertures 
along  its  under  surface.  They  represent  the 
communicating  veins  between  the  corpus 
spongiosum  urethrae  and  the  corpora  caver- 
nosa penis.  After  receiving  branches  from 
the  glans  clitoridis  (Jig.  481.  1),  nymphae  (r), 
and  labia  (p),  they  form  on  either  side  a 
series  of  convoluted  veins  ( k ),  which  spread- 
ing downwards  and  outwards  ultimately  termi- 
nate below  in  the  bulb  of  the  vestibule  (Jig. 
482.  and  483.  a).  This  is  the  structure 
termed  by  Kobelt  the  pars  intermedia.  It 
corresponds  with  the  corpus  spongiosum  ure- 
thrae of  the  male,  which  in  the  female  remains 
divided  into  two  halves.  The  arteries  of  this 


structures  connected  with  it.  ( After  Kobelt.') 

a,  vestibular  bulb  of  the  left  side ; b , veins  passing 
off  from  the  lower  and  posterior  border  of  the  bulb, 
to  the  pudendal  vein  ; c,  similar  veins  communica- 
ting with  the  haemorrhoidal ; c',  the  spot  at  which 
the  veins  of  the  vestibular  bulb  pass  off  to  the 
vagina ; d,  pars  intermedia ; e,  glans  clitoridis ; /, 
ascending  communicating  veins  proceeding  to  the 
body  of  the  clitoris  ; g and  i,  lateral  communicating 
branches  between  the  vena  dorsalis  clitoridis  and 
pars  intermedia ; h,  vena  dorsalis ; k,  bend  of  the 
clitoris ; Z,  crus  clitoridis ; n,  vulvo-vaginal  gland. 

structure  {fig.  481.  q)  are  derived  from  the 
pudendal. 

Bulbus  vestibuli  (Kobelt).  Plexus  retiformis 
v.  reticularis  (De  Graaf).  Crura  clitoridis  in- 
terna (Swammerdam).  Plexus  cavernosus 
(Tabarranus).  Corpus  cavernosum  (Santorini). 
Semibulb  (Taylor).  Bulb  of  the  vagina.  — 
Lying  one  on  either  side  of  the  entrance  to  the 
vagina,  and  behind  the  nymphae  and  labia,  are 
two  masses  of  vascular  parenchyma,  composed 
almost  entirely  of  tortuous  veins  enclosed  in 
a fibrous  membrane.  These  in  their  collapsed 
state  are  of  the  size  and  form  of  an  almond; 
but  when  injected  may  be  compared  to  a filled 
leech  (Jig.  482.  and  483.  a).  Anteriorly  they 
are  directly  continuous  with  the  structures 
last  described,  while  from  their  sides  commu- 
nicating branches  pass  back  to  the  obturator 
veins  (Jig.  483.  /),  and  from  their  lower  ends 
to  the  pudendal  and  haemorrhoidal  veins  (Jig. 
482.  b and  c).  The  bulb  of  the  vagina,  now 
commonly  regarded  as  the  homotype  of  the 
bulb  of  the  urethra  which  is  here  bipartite, 
forms  the  principal  portion  of  the  erectile  tis- 
sue surrounding  the  vaginal  orifice. 

Constrictor  vaginae. — The  clitoris  together 
with  its  bipartite  pars  intermedia  and  vestibu- 
lar bulb  is  encased  in  a thin  sheet  of  mus- 
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ctilar  structure  (fig.  483.  b and  e),  which  has 
been  usually  regarded  as  the  constrictor  of 
the  vaginal  orifice,  but  which  Kobelt  considers 
to  be  more  particularly  employed  as  a com- 
pressor of  the  parts  just  named.  This  muscle 
takes  its  origin  in  a broad  flattened  base  ( b ) 
from  the  perineal  fascia  midway  between  the 
anus  and  tuber  ischii.  The  inner  fibres  inter- 
lace with  those  of  the  sphincter  ani,  while  the 
outer  ones  reach  to  the  corresponding  ascend- 
ing ischial  ramus.  Thence  the  muscle  be- 
comes gradually  smaller  as  it  ascends,  and  after 
embracing  the  entire  length  and  breadth  of 
the  vestibular  bulb,  it  converges  forwards  to 
meet  its  fellow  at  the  clitoris,  where  it  termi- 


nates in  two  little  flattened  portions  of  which 
the  posterior  passes  as  a narrow  tendon  (fig. 
483.  d ) to  unite  with  its  fellow  between  the 
upper  end  of  the  bulb  and  the  root  of  the 
clitoris,  while  the  anterior  looser  portion  (c) 
mounts  over  the  dorsum  of  the  clitoris,  form- 
ing the  musculus  attrahens  clitoridis.  This 
serves  to  depress  the  organ  and  compress 
the  dorsal  vein,  at  the  same  time  that  the 
lower  portion  of  the  same  muscle,  by  com- 
pressing the  rest  of  the  vascular  apparatus, 
forces  the  blood  out  of  the  vestibular  bulb  and 
pars  intermedia  upwards  into  the  body  of  the 
clitoris,  and  thus  aids  in  producing  congestion 
and  erection  of  all  these  parts  during  coition. 


Fig.  483. 


Anterior  view  of  the  pai'ts  represented  in  Fig.  482.  (After  Kobelt.') 
a,  vestibular  bulb ; b,  constrictor  vaginae  muscle,  according  to  Kobelt  the  compressor  of  the  bulb.  It  is 
here  represented  as  drawn  back  behind  the  bulb,  which  in  the  natural  position  is  covered  by  it.  c,  an- 
terior division  of  the  muscle  which  passes  over  the  body  of  the  clitoris,  serving  to  depress  the  organ,  and 
to  compress  the  dorsal  vein ; d,  posterior  tendinous  division  of  the  same  muscle ; e,  pars  intermedia ; f, 
glans  clitoridis;  g,  veins  proceeding  from  the  nymphse;  h,  dorsal  vein  of  the  clitoris;  i,  branches  com- 
municating with  the  obturator  veins;  A,  branches  ascending  to  the  epigastric  veins ; l,  obturator  veins ; 
m,  corpus  clitoridis ; n,  crus  clitoridis  of  the  left  side. 


Blood-vessels  of  the  external  organs.  — The 
arteries  are  supplied  by  the  terminal  branches 
of  the  internal  pudics  and  from  branches  of 
the  femoral. 

The  pudic  sends  off  two  branches  : the 
first,  or  lower  (superficial  perineal  branch ), 
terminates  in  the  labium  after  supplying  the 
sphincter  vaginae  and  some  of  the  perineal 
muscles.  The  second,  or  superior,  mounting 
along  the  ischio-pubic  rami  to  the  division  of 
the  crura  clitoridis,  sends  off  a branch  (artery 
of  the  bulb)  to  the  bulbus  vestibuli,  and  then 
separates  into  two  terminal  twigs,  the  one 
(profunda  branch ) entering  the  cavernous  sub- 
stance of  the  clitoris,  while  the  other  forms 
the  dorsal  artery  of  that  body  (fig.  481.  h). 


The  femoral  supplies  the  external  pudics,  two 
in  number  on  each  side,  which  arise  by  a 
common  trunk  or  singly  from  the  inner  side 
of  that  vessel.  The  superior  of  these  branches 
(superior  pudenda  externa)  arises  near  the  cru- 
ral arch  and,  passing  inwards,  sends  off  two 
branches,  one  to  the  mons  veneris  and  lower 
part  of  the  abdominal  integuments,  the  other, 
terminating  in  the  labium,  sends  also  twigs  to 
the  nympha  and  preputium  clitoridis.  The 
inferior  branch  (inferior  pudenda  externa ), 
arising  a little  below  the  former,  or  from  the 
profunda,  passes  obliquely  towards  the  labium 
in  which  it  terminates,  anastomosing  also  with 
the  superficial  perineal  branch  of  the  pudic. 

Veins. — The  veins  of  the  clitoris  and  the 
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venous  plexuses  surrounding  the  vaginal 
orifice,  together  with  their  communicating 
branches,  have  been  already  described.  The 
external  pudic  veins,  collecting  the  blood  from 
the  mons  veneris  and  the  interior  of  the  labia, 
take  a course  similar  to  that  of  the  correspond- 
ing arteries,  and  empty  themselves  into  the 
saphena. 

The  lymphatics  of  the  external  organs  ter- 
minate in  the  inguinal  glands. 

The  nerves. — The  external  parts  are  abun- 
dantly supplied  with  nerves  derived  chiefly 
from  the  pudic.  The  pudic  nerve  arising  from 
the  lower  part  of  the  sacral  plexus  passes 
through  the  sacro-sciatic  foramen  and  accom- 
panying the  pudic  vessels  divides  into  two 
branches. 

The  inferior,  or  perineal  branch , sends  twigs 
to  the  labia,  nymph®,  and  roots  of  the  clitoris, 
and  then  gives  off  the  superficial  perineal 
branch,  which  is  distributed  to  the  constrictor 
muscle  of  the  bulb  of  the  vagina. 

The  superior,  or  branch  of  the  clitoris,  corre- 
sponds with  the  dorsal  nerve  of  the  penis. 
Beneath  the  pubic  arch  it  passes  between  the 
roots  of  the  clitoris  and  is  distributed  along 
the  side  of  that  organ  in  the  manner  already 
described  (fig.  481.  i i).  Some  of  its  ramifica- 
tions are  distributed  upon  the  prepuce  and  in 
the  nymph®  and  upper  parts  of  the  labia. 

The  labium  also  receives  nerves  from  the 
branches  of  the  inferior  pudendal  nerve,  a di- 
vision of  the  small  sciatic  nerve.  These  com- 
municate with  the  superficial  perineal  branches. 

Abnormal  Anatomy  of  the  External 
Organs. 

Labia. — The  labia,  together  with  the  whole 
of  the  external  generative  organs,  may  be 
deficient,  or  they  may  retain  through  life  an 
undeveloped  or  foetal  condition,  consisting 
only  of  a very  narrow  fold  of  integument.  In 
rarer  cases,  the  labium  of  one  side  only  has 
been  developed.  The  labia  may,  on  the  other 
hand,  present  the  form  of  a double  or  even  a 
triple  fold.  In  cases  of  deficiency  of  the  lower 
part  of  the  abdominal  integument  and  ante- 
rior wall  of  the  bladder,  with  separation  of 
the  pubic  symphysis,  the  labia  are  imperfectly 
formed,  and  are  set  wider  apart  than  usual, 
inclining  somewhat  outwards.  The  labial 
commissure  is  then  also  deficient-  The  pos- 
terior commissure  of  the  labia  may  be  much 
hypertrophied,  projecting  unusually  forward, 
and  covering  more  or  less  the  entrance  to  the 
vagina.  The  labia  are  occasionally  so  com- 
pletely coherent  along  the  median  line,  that 
the  vulvar  fissure  is  obliterated,  leaving  only 
an  aperture  sufficient  for  the  passage  of  urine. 
This  condition  is  commonly  the  result  of  in- 
flammation of  the  vulva  in  early  infancy. 

The  diseases  affecting  the  tissues  of  the 
labia  may  be  superficially  seated,  or  may  in- 
volve more  or  less  their  entire  substance. 
The  principal  superficial  affections  are  erythe- 
matous inflammations,  often  accompanied  by 
vesicular,  chiefly  herpetic  or  eczematous,  and 
sometimes  pustular  eruptions  ; enlargement 


of  the  follicles,  increased  secretion,  occasion- 
ally watery,  and  in  excessive  quantity,  occur- 
ring in  combination  with  a solid  cedematous 
condition  of  the  part  (oozing  tumour  of  the 
labium),  excoriations,  aphthous  or  specific 
(chancrous)  ulcers  ; and  condylomata,  espe- 
cially of  the  softer  and  syphilitic  kind.  The 
deeper  seated  affections  are  acute,  and  chro- 
nic inflammation  of  the  fibrous  and  cellular 
tissue ; induration  and  hypertrophy,  some- 
times of  considerable  extent  (elephantiasis')-, 
serous  infiltration,  associated  with  pregnancy, 
or  cardiac  disease;  suppuration  producing 
large  collections  of  pus  within  the  labium  ; 
sloughing  and  gangrene.  The  veins  of  the  labia 
frequently  become  varicose  in  multipar®,  and 
h®morrhagic  effusions  take  place  into  their 
substance.  These  effusions  may  be  produced 
during  straining  efforts,  or  by  external  vio- 
lence, but  are  especially  apt  to  occur  during 
labour,  from  pressure  of  the  child’s  head  upon 
the  veins  returning  the  blood  from  the  venous 
plexuses  that  surround  the  vaginal  orifice, 
whereby  the  latter  become  over-distended 
and  ruptured,  a considerable  interstitial  h®- 
morrhage  often  resulting.  Cysts  enclosing  a 
glairy  fluid,  and  adventitious  growths  of  a 
more  solid  kind,  such  as  are  common  to  fibrous 
and  cellular  tissue,  are  not  unfrequently  found 
within  the  labia.  Cancerous  degeneration  is 
more  rare,  but  it  may  occur,  either  alone,  or 
in  combination  with  vaginal  or  uterine  cancer. 
The  labia  may  suffer  laceration  during  labour, 
from  forcible  violation  of  the  person,  and  in 
other  ways.  Fistul®,  communicating  with  the 
rectum,  and  permitting  the  passage  of  foecal 
and  gaseous  fluids,  occasionally  form  in  the 
labia  as  sequel®  of  suppurative  processes. 
Lastly,  these  parts  are  occasionally  the  seat 
of  hernia  of  the  intestine,  and,  more  rarely, 
of  the  ovary. 

Clitoris. — Entire  absence  of  the  clitoris  pro- 
bably seldom  or  never  occurs  alone.  But  the 
clitoris  and  nymph®  may  be  deficient  even 
when  the  labia  are  present.  The  clitoris  is 
sometimes  so  small  that  its  presence  may 
escape  detection.  More  often  it  is  of  unusual 
size,  projecting  beyond  the  labia.  Such  en- 
largements, though  occasionally  occurring 
without  degeneration  of  the  tissues,  are  more 
commonly  the  result  of  inflammatory  hyper- 
trophy, or  are  occasioned  by  profuse  condylo- 
matous  (syphilitic)  growths,  in  which  the 
prepuce  also  may  be  included.  The  clitoris 
is  also  subject  to  cancerous  degeneration, 
sometimes  attaining  an  enormous  size. 

Nymphce  and  vestibule. — The  protrusion  of 
the  nymph®  between  the  labia,  which  occurs 
as  a normal  condition  in  infants,  is  not  unfre- 
quently observed  in  adults,  when  these  parts, 
exceeding  their  ordinary  dimensions,  hang 
down  below  the  posterior  commissure : their 
lower  extremities  may  in  rare  cases  be  pro- 
longed as  far  back  as  the  anus.  The  number 
of  the  nymph®  may  be  increased  to  two 
(Morgagni),  or  even  three  pair  (Neubauer). 
Excessive  hypertrophy  of  the  nymph®  is 
common  in  certain  climates.  It  may  be  asso- 
ciated with  corresponding  enlargement  of  the 
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clitoris.  The  nymphae  are  subject  to  the 
same  inflammatory  and  specific  disease  as  the 
labia,  but  they  more  commonly  affect  the  sur- 
faces than  the  substance  of  these  parts,  which, 
being  of  a denser  texture  than  the  labia,  are 
not  so  easily  infiltered  with  the  venous,  san- 
guineous, or  puriform  fluids,  that  readily  collect 
within  the  latter. 

The  morbid  conditions  of  the  vestibule  con- 
sist chiefly  in  inflammatory  hypertrophy  of 
the  vestibular  follicles,  especially  of  those 
which  immediately  surround  the  urethral  ori- 
fice and  line  the  sides  of  the  ostium  vaginae. 
They  present  the  appearance  of  small  red  gra- 
nulations. A more  decided  spongy  vascular 
growth  often  springs  from  the  border  of  the 
urethral  orifice,  where  it  forms  either  a bright 
red  fringe,  or  a soft  tumour,  varying  in  size 
from  a pea  to  a cherry  (vascular  tumour  of 
the  meatus).  The  vulvo-vaginal  gland  and 
its  duct  may  be  the.  special  seat  of  blennor- 
rhoea,  sometimes  of  an  infecting  kind.  This 
may  be  made  to  ooze  from  the  orifice  of  the 
duct,  by  pressure  behind  the  labium. 

The  most  frequent  varieties  in  the  condi- 
tions of  the  hymen  and  ostium  vagina  have 
been  already  noticed.*  The  vaginal  orifice 
may  be  nearly  or  completely  obstructed  by  an 
adventitious  membrane,  or  by  the  hymen  pre- 
ternaturally  developed.  Some  of  these  states 
are  congenital,  but  others  are  acquired.  In 
either  case,  attention  is  often  not  called  to 
them  until  after  the  establishment  of  puberty. 
According  to  their  degree,  they  interfere  with 
the  functions  of  the  vagina,  partly  or  alto- 
gether preventing  intromission,  and  rendering 
insemination  imperfect  or  impossible.  They 
impede  the  exit  of  the  products  of  conception 
and  the  escape  of  the  menstrual  fluid.  In 
the  latter  case,  when  menstruation  is  esta- 
blished, the  fluid  collects  in  and  dilates  the 
vagina  and  cervix  uteri,  and  lastly  the  body 
of  the  uterus,  and  even  the  Fallopian  tubes. 
Spontaneous  rupture  of  the  hymen,  or  mem- 
brane, may  then  occur,  liberating  the  fluid. 

PLACENTA. 

The  placenta  is  the  organ  provided  in 
each  pregnancy  for  the  nutrition  and  respira- 
tion of  the  foetus.  To  this  it  is  connected  on 
its  free  side  by  the  umbilical  cord,  while  its 
opposite  or  attached  surface  is  united  to  the 
fundus,  sides,  or  lower  part  of  the  body  of  the 
uterus  by  a layer  of  the  decidua.  A placenta 
exists  only  in  the  mammalia  and  in  some  of 
the  cartilaginous  fishes.  It  is  composed  of 
structures  derived  partly  from  the  ovum  and 
partly  from  the  uterus.  The  foetal  or  embry- 
onal portion  is  not  always  furnished  by  the 
same  portion  of  the  ovum.  It  is  sometimes 
constructed  from  the  yolk  sac,  as  in  certain 
sharks,  and  the  vessels  which  ramify  in  it  are 
then  the  branches  of  the  omphalo-mesenteric 
artery  and  vein.  In  other  cases,  as  in  the 
mammalia,  the  chorion  supplies  the  foetal 
portion,  which  is  here  rendered  vascular  by 


the  umbilical  vessels  derived  from  the  allan- 
tois. The  maternal  or  uterine  portion  of  the 
placenta  is  furnished  by  the  decidua  or  lining 
membrane  of  the  uterus.  These  two  portions, 
viz.,  the  foetal  and  the  maternal,  originally  dis- 
tinct, and,  even  in  their  subsequent  union,  pre- 
serving a certain  independence,  become  more 
or  less  closely  connected  together  by  interdigi- 
tating  the  one  with  the  other.  Their  union 
may  be  one  of  mere  contact,  the  foetal  portion 
forming  numerous  projecting  vascular  folds 
which  in  the  form  of  laminae  or  tufts,  or  single 
villi,  are  received  into  corresponding  depres- 
sions or  sulci,  equally  vascular,  formed  in  the 
lining  membrane  of  the  uterus.  Or  it  may 
consist  in  a more  intimate  conjunction  of  these 
parts,  such  as  takes  place  in  man,  where  the 
decidua  or  maternal  portion  forms  a lamina 
which  is  spread  over  and  united  to  the  groups 
of  villi  that  constitute  the  foetal  portion.  In 
the  former  case  at  the  time  of  parturition  the 
two  portions  are  separated,  the  foetal  processes 
being  simply  drawn  out  of  the  recesses  which 
contained  them  without  laceration  of  either  of 
the  tissues.  But  iu  the  latter,  the  one  part 
cannot  be  expelled  without  carrying  a con- 
siderable portion  of  the  other  with  it. 

Form.  — The  mammalian  placenta  exhibits 
numerous  varieties  of  form.  In  most  Rumi- 
nants it  is  composed  of  numerous  detached 
placentulae  constituting  groups  or  bosses  of 
vascular  villi  that  project  from  the  surface  of 
the  chorion,  and  are  received  into  correspond- 
ing cotulas  upon  the  inner  surface  of  the  uterus. 
In  the  Carnivora  the  placenta  encircles  the 
foetus  in  the  form  of  a broad  flat  belt.  In 
Pachydermata,  Cetacea,  and  many  other  fami- 
lies, the  villi  are  nearly  evenly  distributed  over 
the  whole  surface  of  the  chorion,  so  that  the 
foetus  is  everywhere  surrounded  by  placenta. 
In  some  Rodentia  and  Quadrumana  the  pla- 
centa is  double. 

In  man  the  placenta  forms  a single  discoid 
organ,  which  in  its  natural  position  is  slightly 
convex  upon  the  outer,  and  concave  upon  the 
inner  superficies.  Its  outline  is  generally  c?>- 
cular  or  oval;  it  is  sometimes  remform , cordate , 
or  more  or  less  triangular.  It  is  rarely  bilobed 
or  multilobed. 

Dimensions  and  weight.  — The  size  of  the 
placenta  is  exceedingly  variable,  bearing  usually 
a certain  proportion  to  the  bulk  of  the  child. 
A full-sized  oval  placenta  measures  7 — 7i"  in 
its  shorter,  and  8 — 9±"  in  its  longer  diameter, 
and  measures  23 — 24/'  in  circumference.  The 
thickness  is  generally  greatest  opposite  to  the 
point  of  entrance  of  the  funis,  where  the  organ 
measures  commonly  1 — 1 but  it  becomes 
gradually  attenuated  towards  the  margin, 
which  is  slightly  rounded,  measuring  here 
only  2 — 4"'  in  thickness.  The  weight  of  the 
placenta  ranges  from  15 — 30  oz.  or  more. 

Foetal  surface. — Upon  the  foetal  surface  of 
the  placenta  are  observed  portions  of  the 
amnion  and  chorion,  together  with  the  root  of 
the  funis  and  the  principal  branches  of  the 
umbilical  arteries  and  vein. 

Amnion. — The  amnion  ( fig . 484.  am),  after 
furnishing  the  outer  covering  of  the  funis, 


* See  Vagina  and  Hymen. 
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passes  off  in  all  directions  at  the  root  of  the 
cord,  and  spreads  in  a thin  opaline  lamina 
over  the  foetal  surface  of  the  placenta,  to 
which  it  slightly  adheres.  In  some  cases, 
especially  when  the  umbilical  vessels  divide 
before  entering  the  placenta,  the  amnion  has 
no  attachment  at  all  to  the  latter.  The  am- 
nion of  the  placenta  does  not  differ  in  any 
respect  from  the  rest  of  the  amniotic  sac,  of 
which  the  placental  portion  constitutes  about 
one  third.  Upon  its  foetal  surface  is  a single 
layer  of  flattened  polygonal  cells  filled  with 
delicate  fat  granulations. 

Chorion.  — The  same  proportion  of  chorion 
as  of  the  amnion,  namely,  about  one  third  of 
the  entire  superficies,  is  appropriated  to  the 
placenta.  This,  however,  is  not,  like  the 
amnion,  simply  an  apposed  membrane.  It 
enters  into  the  composition  of  the  organ,  and 
gives  strength  to  it  (fig.  484.  cli).  It  sustains 
and  transmits  the  branches  of  the  umbilical 
vessels  (vf),  which  adhere  to,  and  ramify  upon, 
its  foetal  surface,  between  it  and  the  amnion. 
This  face  of  the  chorion  is  united  to  the  amnion 
by  a thin  and  easily  separable  layer  of  soft 
pulpy  tissue,  constituting  a portion  of  the 
tunica  media  of  the  ovum,  while  the  reverse 
surface,  which  forms,  as  it  were,  the  base  or 
floor  of  the  placenta,  bears  the  numerous  tufts 
or  villi  that  make  up  the  bulk  of  this  organ. 

Foetal  blood-vessels.  — The  blood-vessels  of 
the  placenta  which  belong  to  the  foetus  are 
branches  of  the  two  umbilical  arteries,  and 
of  the  single  umbilical  vein.  These,  as  just 
stated,  ramify  in  large  trunks  over  a consider- 
able portion  of  the  foetal  or  under  surface  of 
the  placenta,  before  they  penetrate  the  cho- 
rion to  gain  the  interior  of  the  organ.  When 
the  foetal  vessels  have  been  injected  from  the 
funis,  their  course  upon  this  surface  of  the 
placenta  is  easily  traced.  Within  the  root  of 
the  cord,  and  at  a distance  of  one  inch  from 
its  insertion,  the  two  umbilical  arteries  com- 
municate together  by  a cross  branch  half  an 
inch  in  length.  Immediately  on  reaching  the 
placental  surface,  each  artery  bifurcates,  the 
branches  passing  off  in  opposite  directions. 
A second  bifurcation  takes  place,  in  the  same 
manner,  about  half  or  three  quarters  of  an 
inch  from  the  first.  And  lastly,  a third,  at 
distances  ranging  from  one  to  two  and  a half 
inches.  Each  of  these  dichotomous  divisions 
is  at  first  more  or  less  abrupt  and  opposite, 
the  vessels  afterwards  bending,  and  taking  a 
slightly  divergent  or  parallel  course,  or  even 
somewhat  approximating.  After  the  third 
bifurcation,  the  vessels  again  divide  and  sub- 
divide, but  now  at  acute  angles  ; their  extre- 
mities become  lost,  when  they  are  reduced  to 
the  size  of  a crow  quill,  by  dipping  down  sud- 
denly, and  passing  through  the  chorion,  to 
enter  the  substance  of  the  placenta  at  dis- 
tances varying  from  an  inch  to  an  inch  and  a 
half  from  its  border.  A small  branch,  how- 
ever, in  continuation,  often  runs  on  nearly  to 
the  edge.  Lateral  branches,  of  the  same  size 
as  the  terminal  subdivisions,  also  leave  the 
main  vessels  in  all  parts  of  their  course,  and 
dip  down  into  the  placentaL  substance. 


The  branches  of  the  veins,  about  sixteen  in 
number,  which  return  the  blood  from  the  in- 
terior of  the  placenta,  emerge  from  its  sub- 
stance close  to  the  points  of  entrance  of  the 
arteries,  and  take  a less  tortuous  course  than 
the  latter.  They,  however,  accompany  these 
vessels,  but  more  in  the  form  of  radiating 
lines,  which  proceed  towards  the  root  of  the 
funis,  passing  under  the  arteries,  and  ulti- 
mately uniting  in  the  single  umbilical  vein. 

The  varieties  in  the  form  of  the  placenta 
already  noticed  are  apparently  dependent  upon 
certain  modifications  in  the  development  and 
arrangement  of  these  vessels,  which  are  like- 
wise very  variable,  although  the  same  primary 
divisions  are  noticeable  in  all.  In  the  circular 
placenta  the  root  of  the  cord  is  inserted  into, 
or  near,  the  centre.  In  the  oval  form  it  is 
attached  to  the  smaller  extremity  forming  the 
placenta  en  raquette.  In  the  reniform  anti 
cordate  placenta,  the  insertion  is  likewise  more 
or  less  lateral.  Lastly,  when  the  vessels  of 
the  cord  divide  before  arriving  at  the  surface, 
they  form  the  placenta  en  parasol. 

Uterine  surface. — The  reverse  or  uterine 
surface  of  a placenta  which  has  been  sepa- 
rated from  its  attachment,  as  in  natural  labour, 
is  rough,  and  is  divided  into  numerous  rounded 
oval  or  angular  portions,  termed  lobes  or  co- 
tyledons. These  vary  from  half  an  inch  to 
an  inch  and  a half  in  diameter.  The  whole 
of  this  surface  consists  of  a thin,  soft,  and 
somewhat  leathery  investment  of  deciduous 
membrane,  which  dips  down  in  various  parts 
to  form  the  sulci  that  separate  the  cotyledons 
from  each  other.  This  layer  is  a portion  of 
the  decidua  which,  as  long  as  the  parts  are 
in  situ,  constitutes  the  boundary  between  the 
placenta  and  the  muscular  substance  of  the 
uterus,  but  which  at  the  time  of  labour  be- 
comes split  asunder,  so  that  while  a portion 
is  carried  off  along  with  the  placenta,  and 
constitutes  its  external  membrane,  the  rest 
remains  attached  to  the  inner  surface  of  the 
uterus.  This  layer  serves  as  a medium  by 
which  the  uterine  arteries  (fig.  484.  a a)  and 
veins  pass  from  the  uterus  into  the  placenta. 
Numerous  valve-like  apertures  are  observed 
upon  all  parts  of  the  surface.  They  are  the 
orifices  of  the  veins  which  have  been  torn  off' 
from  the  uterus.  A probe  passed  into  any  of 
these,  after  taking  an  oblique  direction,  enters 
at  once  into  the  placental  substance.  Small 
arteries,  about  half  an  inch  in  length,  are  also 
everywhere  observed  embedded  in  this  layer. 
After  making  several  sharp  spiral  turns,  they 
likewise  suddenly  open  into  the  placenta. 
These  are  the  uterine  vessels,  which  convey 
the  maternal  blood  to  and  from  the  interior  of 
the  placenta. 

Circumference.  — The  margin  of  the  pla- 
centa is  bordered  all  round  by  the  united 
membranes  which  enter  into  its  composition. 
Here  the  amnion  and  chorion,  after  lining  the 
foetal  or  concave  surface,  come  into  contact 
with  the  decidua  which  covers  its  uterine  face, 
and  the  three  membranes  then  pass  off  to- 
gether to  enclose  the  liquor  amnii  and  foetus. 
At  this  part  the  decidua  is  always  most  dense. 


PLACENTA  — (Normal  Anatomy). 


Partly  within  its  substance  is  formed  an  in- 
complete sinus,  the  circular  vein  or  sinus. 
This  constitutes  an  interrupted  channel,  which 
more  or  less  encircles  the  placenta.  Several 
orifices  are  observed  in  its  walls.  Some  com- 
municate directly  with  the  interior  of  the  pla- 
centa, and  others  with  the  uterine  sinuses. 
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Substance. — When  a clean  section  has  been 
made  through  the  placenta  {Jig-  484.),  the  two 
surfaces  already  described  are  observed  to 
enclose  between  them  a soft  spongy  sub- 
stance, which  is  made  up  principally  of  count- 
less ramifications  of  the  foetal  villi.  These 
are  attached  at  their  base  to  the  chorion,  from 


Fig.  484. 


Vertical  section  of  the  walls  of  the  uterus  with  the  placenta  attached.  From  a woman  in  the  thirtieth  week  of 

gestation.  ( After  Wagner .) 

The  length  of  the  lines  uu,  serves  to  distinguish  the  uterus ; p,  the  placenta,  and  dd,  the  decidua.  To 
the  right  of  the  figure  the  decidua  is  separated  into  ud,  uterine  decidua,  and  dp,  decidual  prolongations 
■which  form  the  dissepiments  dividing  the  placenta  into  lobes ; /,  funis ; am,  amnion ; ch,  chorion ; vf 
foetal  blood-vessels  (divided)  upon  the  surface  of  the  placenta;  vv,  villi;  us,  uterine  sinuses;  a a,  curling 
arteries  in  the  substance  of  the  uterus. 


which  they  spring,  while  their  opposite  extre- 
mities are  united  to  the  decidual  layer  form- 
ing the  uterine  boundary  of  the  placenta. 
The  interspaces  left  between  the  villi  and 
their  ramifications  form  what  have  been 
termed  the  cells  of  the  placenta.  They  are 
widest  between  the  roots  of  the  villi,  and 
much  smaller  between  their  extremities.  In 
these  spaces  the  maternal  blood  circulates. 
When  injections  are  thrown  into  the  placenta 
from  the  uterine  arteries  or  veins,  these  spaces 
become  filled,  and  the  mass,  when  broken, 
exhibits  a peculiar  granular  appearance.  Dip- 
ping down  among  the  villi,  and  reaching  in 
some  cases  as  far  as  the  foetal  surface  of  the 
placenta,  are  numerous  sheet-like  prolonga- 
tions of  decidua  (Jig.  484.  dp).  These  con- 
stitute the  dissepiments  which  separate  the 
entire  mass  into  its  several  lobes  or  cotyle- 
dons. At  the  placental  margin,  the  decidual 
layer  generally  dips  under  the  villi,  forming  a 
return  end  or  border,  which  is  directed  in- 
wards, and  is  attached  at  a distance  of  3 — V" 
from  the  margin  to  the  outer  surface  of  the 
chorion.  The  exact  relation  of  the  decidua 
to  the  villi,  in  various  parts  of  the  placenta, 
will  be  better  understood  after  a more  minute 


description  has  been  given  of  each  of  these 
structures. 

The  tufts  and  villi.  — A placental  tuft 
has  been  often  compared  to  a tree.  It  con- 
sists of  a trunk  giving  off  numerous  branches, 
which  ultimately  end  in  finer  subdivisions 
or  villi  (fig.  484.  vv  and  fig.  485.  a).  The 
trunks  may  be  said  to  take  root  in  the  cho- 
rion, from  which  they  spring,  while  the 
branches  and  finer  subdivisions  spread  la- 
terally and  upwards,  until  they  come  into 
contact,  at  their  sides,  with  the  adjacent  tufts 
and  villi,  and  above  with  the  decidua  which 
bounds  the  placenta  towards  the  uterus. 
Many  of  the  villi,  instead  of  branching  like 
trees,  proceed  thread-like  from  the  floor  to 
the  roof  of  the  placenta,  only  sending  off 
short  knotty  side  branches.  The  tufts  are 
so  closely  set,  that  their  forms  cannot  be 
readily  discerned  until  they  are  floated  out 
in  water.  The  stems  are  tough  and  fibrous, 
or  coriaceous,  while  the  branches  and  finer 
villi,  though  strong,  are  of  a more  brittle 
texture.  When  one  of  these  is  broken  off, 
and  examined  by  the  microscope,  it  presents 
the  following  characteristics  — the  subdivi- 
sions are  abrupt,  contorted,  and  singularly 
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devoid  of  symmetry  ; from  all  parts  of  their 
surface  spring  numerous  short  pullulations, 
which  render  them  knotty  and  uneven. 

Every  villus  is  composed  of  two  distinct 
parts,  viz.  an  outer  leathery  sheath,  and  an 
inner  softer  and  vascular  structure,  which  is 
contained  within  the  former  like  a finger  en- 
cased in  a glove.  The  distinction  between 
these  two  structures  is  not  easily  observed, 
except  in  parts  where  the  outer  sheath  has 
been  accidentally  broken  off,  leaving  the  more 
pulpy  internal  substance  exposed.  Or  in  cases 
where  the  placenta  has  become  stale  by  keep- 
ing for  a few  days,  when  the  inner  portion  by 
shrinking  has  retired  from  the  end  of  the  vil- 
lus, so  that  a small  interspace  has  been  here 
left  (fig.  485.  b ). 

When  a terminal  tuft  so  prepared  is  viewed 
by  transmitted  light,  under  slight  compression, 
the  outer  case  is  seen  to  consist  of  a trans- 
parent non-vaseular  structureless  membrane, 
embedded  in  the  substance,  or  attached  to  the 
inner  surface  of  which  are  numerous  flattened 
spheroidal  cells,  forming  generally  a single 
layer.  In  the  apex  of  a growing  tuft,  or 
forming  a distinct  bud  projecting  from  its 
extremity,  may  be  often  observed  a group  of 
similar  cells  which  appear  to  be  passing  off 
from  a spot  in  the  centre  of  the  mass.*  These 
cells  perform  important  parts  in  the  growth 
and  offices  of  the  villi,  which  will  be  presently 
noticed. 

The  internal  portion  (fig.  485.  b)  consists 
of  a soft  and  pulpy  structure  which  envelopes 
the  blood-vessels  of  the  villi.  In  its  substance 
also  are  embedded  numerous  cells  of  a similar 
nature  to  those  observed  in  the  structure- 
less sheath. 

Termination  of  the  foetal  vessels.  — The  ar- 
rangement and  terminal  divisions  of  the  blood- 
vessels within  the  villi  varies  considerably 
according  to  the  age  of  the  placenta.  The 
following  distribution  is  observed  from  the 
third  to  the  sixth  month  (fig.  485.  a).  Each 
villus  contains  one  or  more  arteries  and  veins, 
together  with  numerous  capillaries.  The  ar- 
teries pass  up  the  centre  of  the  stem,  and 
divide  into  branches  according  to  the  number 
of  the  terminal  subdivisions.  Within  these 
the  branches  split  up  into  numerous  capilla- 
ries, which  present  various  forms  of  arrange- 
ment, in  some  parts  resembling  Malpighian 
bodies,  and  in  others  the  arrangement  of  pul- 
monic capillaries.  From  these  capillaries  the 
blood  is  collected  by  veins  which  pass  back 
through  the  tufts  accompanying  the  corre- 
sponding arteries.  All  these  vessels,  with 
their  subdivisions,  are  enveloped  and  sup- 
ported by  the  pulpy  granular  substance  that 
forms  the  interior  of  every  villus  (fig.  585.  b). 

Towards  the  end  of  pregnancy,  the  true 
capillaries  of  the  villi  gradually  disappear,  so 
that  in  a placenta  at  term  the  blood-vessels 
present  the  condition  accurately  described  by 
C.  H.  Weber  and  Goodsir.  A single  vessel 
generally  enters  each  terminal  tuft,  and  after 

* J.  Goodsir.  Anatomical  and  Pathological  Ob- 
servations, 1845. 


Fig.  485. 


a,  terminal  villus  of  a foetal  tuft,  from  a placenta 
of  six  months.  The  arteries,  veins,  and  capillaries 
are  minutely  injected.  The  latter,  which  disappear 
towards  the  end  of  gestation,  are  here  very  abun- 
dant. The  arteries  and  veins  occupy  the  centre,  and 
the  capillaries  the  surface,  of  the  tuft,  immediately 
beneath  the  non-vascular  sheath.  The  nucleated 
non-vascular  sheath  is  shown  at  b,  separated  from 
the  internal  softer  structure  in  which  the  vessels 
ramify.  {Ad  Nat.) 

forming  an  open  loop,  it  returns  again,  either 
dividing  within  the  villus,  or  leaving  it  as  it 
entered.  Or  a single  vessel  may  enter,  and 
retire  from  two  or  more  villi,  before  it  termi- 
nates in  a principal  vein.  Many  modifications 
occur  in  the  forms  of  the  loops,  which  may  be 
simple,  compound,  wavy,  or  much  contorted, 
and  in  parts  varicose.* 

Such,  then,  are  the  structures  belonging  to 
the  foetus  which  are  brought  into  contact  with 
the  maternal  blood  in  the  interior  of  the  pla- 
centa, viz.  the  portion  of  chorion  that  forms 
the  floor  of  the  placenta,  and  the  tufts  or  villi 
which  spring  from  its  surface.  The  office  of 
the  former  is  simply  mechanical  in  confining 
the  maternal  blood  to  its  proper  course,  and 
preventing  rupture  of  the  organ  ; the  latter 
constitutes  the  potential  portion  of  the  pla- 
centa. 

On  the  other  hand,  the  sole  parts  belonging 
to  the  mother,  the  existence  of  which  can  be 
anatomically  demonstrated  in  the  substance  of 
the  placenta,  are  formed  out  of  the  decidua. 

The  decidua. — A general  description  of  this 
membrane,  as  it  forms  the  roof  of  the  placenta, 
and  sends  off  dissepiments  into  its  substance, 
has  been  already  given.  It  only  remains  to 

* These  are  the  only  terminations  of  the  foetal 
vessels  of  the  placenta  which  have  been  hitherto 
described.  The  true  capillary  system  disappears 
towards  the  end  of  gestation,  and  apparently,  on  this 
account,  has  escaped  the  attention  of  observers,  as 
far  as  I am  aware,  except  Schrceder  van  der  Kolk, 
who,  in  his  recent  work,  has  described  and  figured 
them  in  a placenta  of  three  months.  Scanzoni  also 
(Lehrbuch  der  Geburtshilfe,^.  99.)  reproduces  the 
figure  of  Meckel  and  Gierse,  in  which  the  capilla- 
ries have  evidently  been  injected  ; but  this  is  given 
as  an  example  characteristic  of  a dropsical  placenta, 
and  not  as  representing  a normal  state. 
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explain  the  exact  relations  of  this  structure  to 
the  villi,  within  the  placenta.  All  the  extre- 
mities of  the  villi  which  are  sufficiently  long 
to  reach  across  the  placenta  from  the  chorion 
to  the  opposite  surface  formed  by  the  decidua, 
become  firmly  attached  to  the  inner  side  of 
the  latter.  This  attachment  takes  place  not 
by  any  actual  perforation  of  the  decidua,  but 
by  the  ends  of  the  villi  being  simply  inserted, 
in  an  early  stage  of  the  formation  of  the  pla- 
centa, into  little  shallow  pits  or  cup-like  de- 
pressions in  the  decidual  substance,  into  which 
they  are  received,  and  from  which  they  may 
be  withdrawn.*  In  other  cases,  the  ends  of 
the  villi  become  blended  with  the  decidua,  to 
which  they  are  apparently  fixed,  by  a growth 
of  decidual  cells.  These  attachments  are  for 
the  purpose  of  giving  strength  to  the  placenta, 
and  of  mechanically  supporting  the  villi.  They 
take  place  not  only  between  the  ends  of  the 
villi  and  the  decidua  forming  the  roof  of  the 
placenta,  but  also  wherever  decidua  and  villi 
come  into  contact.  Hence  similar  attachments 
are  also  formed  between  the  villi  and  the  septa 
or  dissepiments  {Jig.  484.  d p ),  which  divide 
its  substance  into  separate  lobes.  Upon  the  floor 
also  of  the  placenta  all  round  the  margin,  where 
the  decidua  turns  downwards  and  inwards  to 
become  united  with  the  chorion,  and  to  form 
the  placental  margin,  the  decidua  is  found  for 
a short  distance  attached  to  the  bases  of  the 
villi.  And  this  arrangement  gives  to  the  parts 
an  appearance  as  if  the  decidua  had  been  here 
penetrated  by  the  villi,  but  one  which  is  actu- 
ally occasioned  by  the  former  having,  in  the 
course  of  growth,  become  extended  around 
the  roots  of  the  latter  long  after  these  were 
first  formed.  Occasionally  also  decidual  cells 
may  be  found  upon  the  surface  of  villi,  con- 
necting together  their  extremities,  or  forming 
here  and  there  rough  irregular  belts  upon  their 
stems. 

Termination  of  the  maternal  vessels.  — No 
extension  of  the  maternal  blood-vessels  into 
the  substance  of  the  placenta  among  or  be- 
tween the  villi,  can  be  demonstrated  to  take 
place.  So  far  as  anatomical  evidence  goes, 
the  maternal  vessels  all  terminate  at  once  and 
abruptly  upon  the  inner  surface  of  the  decidua. 
The  curling  arteries,  after  passing  from  the 
muscular  coat  of  the  uterus,  obliquely  for  the 
most  part,  through  the  layer  of  decidua  which 
forms  the  roof  of  the  placenta,  open  directly 
into  the  interior  of  the  latter;  while  the  veins 
commence  by  equally  abrupt  openings  which 

* The  difficulty  of  understanding  the  early  steps 
in  the  construction  of  the  placenta  has  arisen  from 
the  belief  commonly  prevalent,  that  the  ovum  on 
first  reaching  the  uterus  remains  upon  the  outside 
of  the  decidua,  and  that  the  villi  of  the  chorion 
penetrate  its  substance  or  enter  the  uterine  glands 
in  order  to  form  the  placenta.  But  there  is  no 
actual  penetration  of  the  decidua  at  any  period, 
except  that  which  consists  in  the  entire  ovum 
gaining  a situation  in  the  interior  of  this  membrane 
shortly  after  its  arrival  in  the  uterus.  The  tips  of 
the  villi  at  a certain  stage,  as  above  described,  be- 
come superficially  imbedded  in  the  walls  of  the 
foetal  chamber,  which  is  formed  of  decidua;  but 
this  is  not  a penetration  of  the  decidua,  as  commonly 
understood,  but  only  a means  of  fixing  the  ovum. 


conduct  through  the  decidual  layer  to  the 
venous  sinuses  in  the  uterine  walls.  These 
venous  orifices  occupy  three  situations.  The 
first  and  most  numerous  are  scattered  over 
the  inner  side  of  the  general  layer  of  decidua 
which  constitutes  the  upper  boundary  of  the 
placenta ; the  second  form  openings  upon  the 
sides  of  the  decidual  prolongations  or  dissepi- 
ments, which  separate  the  lobes  from  each 
other  ; while  the  third  lead  directly  into  the 
interrupted  channel  in  the  margin,  termed  the 
circular  sinus. 

Development  of  the  placenta.  — The  early 
steps  in  the  formation  of  the  placenta  have 
been  described  in  the  account  which  has  been 
already  given  of  the  development  of  the  deci- 
dua during  gestation  (p.  653.).  These  first 
steps  consist  in  the  formation  out  of  the  deci- 
dua of  a perfectly  spherical  chamber,  in  the 
centre  of  which  lies  the  impregnated  ovum. 

The  surface  of  the  ovum  is  at  this  time 
covered  everywhere  by  short  club-like  villi  of 
equal  size.  The  extremities  of  these  villi  are 
simply  in  contact  with,  but  are  not  as  yet 
attached  to  the  walls  of  the  containing  cham- 
ber. Subsequently  both  the  villi  and  the  de- 
cidua forming  the  foetal  chamber  undergo  con- 
siderable metamorphoses.  Certain  portions  of 
these  become  intimately  united,  in  order  to 
form  the  placenta  ; while  other  portions  suffer 
retrogression,  and  take  no  part  in  its  construc- 
tion. The  following  are  the  principal  features 
in  these  metamorphoses. 

Foetal  portion.  — The  surface  of  the  ovum 
does  not  long  retain  the  peculiarity  just  men- 
tioned, of  being  equally  covered  by  villi.  Dur- 
ing the  second  month  at  least,  if  not  earlier, 
those  villi  on  the  side  furthest  from  the  uterus 
cease  to  grow,  and  in  consequence  of  the 
increasing  expansion  of  the  ovum  become 
more  widely  scattered  over  this  part  of  its 
surface,  while  those  nearest  to  the  uterus 
rapidly  increase  in  size  and  extent,  so  that 
this  portion  of  the  ovum  soon  exhibits  a pro- 
fuse growth  of  villous  processes,  which  send 
out  their  ramifications  in  all  directions. 

According  to  Professor  Goodsir,  the  deve- 
lopment and  growth  of  the  villi  proceed  from 
the  groups  of  cells  already  described  as  occu- 
pying their  bulbous  extremities.  These  swell- 
ings on  the  sides  and  ends  of  the  villi  are 
their  germinal  spots,  and  are  the  active  agents 
in  the  formation  of  these  parts.  The  villus 
elongates  by  the  addition  of  cells  to  its  extre- 
mity, the  cells  passing  off  from  the  germinal 
spot,  and  the  spot  receding  on  the  extremity 
of  the  villus,  as  the  latter  elongates  by  the 
additions  which  it  receives  from  it. 

As  the  villi  increase  in  size,  their  strength 
is  gradually  augmented  by  the  conversion  of 
the  membrane  and  cells  forming  their  stems 
and  larger  branches  into  a tough  white  fibrous 
texture  ; while  frequently,  towards  the  end  of 
gestation,  calcification  is  observed  to  begin 
within  the  finer  villi,  and  to  proceed  sometimes 
to  so  great  an  extent  that  a considerable  num- 
ber of  them  become  filled  up  and  obliterated 
by  solid  matter.  While  these  changes  are 
going  on  in  the  outer  portion  of  the  villi,  or 
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that  which  is  derived  from  the  chorion,  im- 
portant modifications  occur  in  the  interior 
structures.  Up  to  a certain  period  of  gesta- 
tion, the  chorion  and  its  villi  contain  no 
blood-vessels.  According  to  the  author  last 
quoted,  blood-vessels  first  appear  in  these  parts 
when  the  allantois  reaches  and  applies  itself  to 
a certain  portion  of  the  interior  surface  of  the 
chorion.  The  umbilical  vessels  then  commu- 
nicate with  the  substance  of  the  villi,  and  be- 
come continuous  with  loops  in  their  interior. 
Those  villi  in  which  the  blood-vessels  do  not 
undergo  any  further  development,  as  the  ovum 
increases  in  size,  become  more  widely  sepa- 
rated, and  lose  their  importance  in  the  ceco- 
nomy.  The  villi,  again,  in  which  vessels  form, 
in  connection  with  the  umbilical  vessels,  in- 
crease in  number,  and  undergo  certain  changes 
in  the  arrangement  of  their  constituent  ele- 
ments. As  the  blood-vessels  increase  in  size, 
the  cells  diminish  in  number,  but  are  always 
found  surrounding  the  terminal  loop  of  ves- 
sels in  the  situation  of  the  germinal  spot. 

The  injections  of  Schrceder  van  der  Kolk  * 
show  a profusion  of  capillaries  within  the  villi 
as  early  as  the  third  month.  And  at  later 
periods  of  gestation,  up  to  the  sixth  month,  I 
have  succeeded  without  difficulty  in  display- 
ing, by  the  aid  of  fine  injections,  such  an 
abundant  development  of  these  vessels,  as  is 
exhibited  in  fig.  485,  Before  the  end  of  ges- 
tation, however,  the  greater  part  or  all  of 
these  fine  capillaries  have  disappeared,  and 
the  vessels  within  the  villi  then  show  only 
the  long  tortuous  varicose  loops  which  Good- 
sir  has  so  well  described. 

Such  are  the  principal  modifications  which 
normally  take  place  during  the  development 
and  growth  of  the  foetal  portion  of  the  pla- 
centa. The  changes  occurring  in  the  maternal 
portion,  or  that  which  is  supplied  by  the  de- 
cidua, are  not  less  remarkable. 

Maternal  portion.  — Four  principal  stages 
may  be  observed  in  the  formation  of  this  por- 
tion of  the  placenta. 

The  first  stage  is  that  in  which  the  decidua 
constitutes  a perfectly  spherical  chamber  f 
surrounding  the  ovum,  but  having  as  yet  no 
structural  connection  with  it  {fig.  486.).  This 
is  the  condition  of  the  ovum  in  the  early  part 
of  the  first  month  of  gestation. 

The  second  stage  is  marked  by  the  com- 
mencing attachment  of  the  villi  all  round  to 
the  inner  surface  of  the  containing  chamber, 
so  that  now  the  ovum  becomes  fixed,  and  can 
no  longer  be  turned  out,  except  by  breaking 
off  the  villi,  or  drawing  out  their  ends  from 
the  little  pits,  or  anfractuosities,  already  de- 
scribed in  the  walls  of  the  decidua,  in  which 
they  have  become  embedded.  At  this  period 
(latter  half  of  the  first  month),  the  decidua 
forming  the  walls  of  this  chamber  is  suffi- 
ciently firm  to  admit  of  dissection,  and  already 
there  may  be  traced,  upon  its  inner  surface, 

* Loc.  cit.  pi.  i .Jig.  I. 

f For  an  account  of  the  formation  of  the  foetal 
chamber,  and  of  the  early  steps  in  the  construction 
of  that  portion  of  the  placenta  which  belongs  to  the 
decidua,  see  p.  658. 


Fig.  486. 


Decidua  at  the  beginning  of  gestation,  exhibiting  the 
foetal  chamber  in  the  first  stage  of  its  formation. 
The  ovum,  being  at  this  time  unattached,  has  dropped 
out  of  it.  {After  W.  Hunter.) 

orifices  communicating  with  canals  in  the  de- 
cidua that  lead  into  the  uterine  sinuses.  The 
maternal  blood  already  flows  freely  into  the 
foetal  chamber,  and,  after  passing  everywhere 
among  the  villi,  is  returned  into  the  uterine 
veins.  Thus  a temporary  placenta  is  formed, 
which,  as  in  Pachydermata,  Cetacea,  &c.,  en- 
tirely surrounds  the  ovum  {fig.  487.). 

The  third  stage  is  the  most  important.  It 
marks  the  transition  from  the  temporary  to 
the  permanent  form  of  the  placenta.  Coinci- 
dently  with  the  increased  development  of  the 
villi  on  one  side  of  the  chorion,  and  their  cor- 
responding arrest  of  growth  on  the  opposite 
surface,  there  occurs  an  increase  of  the  space 
between  the  decidua  and  the  ovum  on  one 
side,  and  a corresponding  decrease  of  it  upon 
the  opposite  side.  The  increase  is  always  on 
the  side  next  the  uterus,  where  the  villi  are 
most  abundant,  and  the  decrease  upon  the 
opposite  surface,  where  they  are  fewest.  And 
this  change  continues  progressively,  until, 
upon  the  bald  side  of  the  ovum,  the  decidua 
rtflexa  and  the  chorion  come  into  so  close 
contact  that  the  interspace  is  obliterated,  and 
the  blood,  which  formerly  flowed  freely  among 
the  villi,  is  now  no  longer  admitted  to  this 
part  of  the  circumference  of  the  ovum  ; while, 
upon  the  side  which  is  directed  towards  the 
uterus,  a large  space  is  left  which  now  takes 
the  form  of  a meniscus.  In  order  more  effec- 
tually to  confine  the  blood  within  this  limited 
space,  an  increased  development  of  decidual 
cells  now  takes  place,  which  pass  off  from  the 
uterine  walls,  and  attach  themselves  to  the 
chorion  all  round  the  circumference  of  this 
space,  and  thus  is  formed  the  margin  of  the 
permanent  placenta.  During  all  this  time,  the 
ovum,  by  its  growth,  has  been  gradually  rais- 
ing the  decidua  above  and  around  it,  just  as 
the  common  integument  becomes  raised  dur- 
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Fig.  487. 


The  formation  of  the  foetal  chamber  more  advanced  than  in  fig.  486.  The  ovum  is  still  evenly  covered  by  villi, 
the  ends  of  which,  about  this  time,  begin  to  be  attached  to  the  walls  of  the  chamber  in  which  the  ovum  is 
contained. 


o,  ovum ; d r,  decidua  reflexa,  forming  the  foetal  chamber ; d v,  decidua  rera ; u,  uterine  walls. 


ing  the  formation  of  a subcutaneous  abscess ; 
while  in  proportion  as  the  base  of  the  chamber 
becomes  extended  by  the  gradual  retiring,  from 
the  centre,  of  the  line  of  reflexion  of  the  de- 
cidua, like  waves  receding  from  a central  point, 
so,  at  the  same  time,  an  increasing  surface  is 
produced  by  the  expansion  of  the  uterus  itself ; 
and  the  layer  of  decidua  here  formed,  com- 
monly termed  the  decidua  serotina,  is  simply 
the  mucous  membrane  reproduced  to  supply 
the  place  of  that  which  had  been  consumed 
or  pushed  off'  in  forming  the  decidua  reflexa. 

The  fourth  or  final  stage  consists  in  the 
partitioning  of  the  permanent  placenta  into 
smaller  portions  or  lobes  by  the  extension  of 
the  layer  of  decidua  (serotina)  which  lies  op- 
posite to  the  developed  villi  inwards  at  vari- 
ous points  towards  the  chorion.  In  this  way 
are  constructed  the  dissepiments  already  de- 
Supp. 


scribed  as  bounding  the  several  lobes  or  co* 
tyledons.  This  partitioning  of  the  placenta 
commences  about  the  fourth  month. 

Thus,  during  these  several  stages  in  the 
formation  of  the  placenta,  two  processes  may 
be  said  to  be  concurrently  carried  on  which 
tend  in  opposite  directions — a process  of 
positive  enlargement  and  growth  combined 
with  one  of  relative  retrogression  or  limita- 
tion. For  while  the  bulk  of  the  placenta  is 
progressively  increasing  up  to  the  completion 
of  pregnancy,  the  relative  amount  of  surface 
of  the  ovum  appropriated  to  it  is,  on  the  other 
hand,  diminished.  The  entire  surface  of  the 
chorion  being,  in  the  first  stages  of  develop- 
ment, employed  as  a placenta ; while  in  the 
latter  half  of  gestation,  one  third  of  it  suffices 
for  that  purpose. 

Functions  of  the  placenta . — ■ - By  means  of 
3 A 
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the  placenta,  the  blood  of  the  mother  is 
brought  into  mediate  relation  with  that  of 
the  foetus.  Two  currents,  the  one  foetal,  and 
the  other  maternal,  are  continually  flowing 
into  and  from  this  organ,  yet  in  channels  so 
perfectly  distinct  that  no  direct  commingling 
of  the  streams  can  ever  take  place.  Never- 
theless, though  no  passage  of  the  form-ele- 
ments of  the  blood  can  occur,  yet  through 
the  partition- walls  which  separate  these  two 
currents,  all  the  materials  necessary  to  the 
growth  of  the  foetus  are  conveyed  by  endos- 
motic  processes,  and  all  the  changes  necessary 
to  the  respiration  of  the  foetus,  and  to  the 
elimination  of  effete  materials,  are  effected. 
The  mechanism  by  which  these  ends  are 
accomplished  is  of  two  kinds.  The  one 
consisting  of  means  for  bringing  the  two  con- 
stantly flowing  streams  of  blood  into  juxta- 
position, the  other  of  instruments  for  carrying 
on  the  nutritive  and  eliminative  processes 
which  are  the  objects  of  this  conjunction. 

The  foetal  blood  conveyed  by  the  branches 
of  the  two  umbilical  arteries,  is  distributed  to 
the  villi,  whence,  after  being  exposed,  in  the 
finer  vessels  and  capillaries  which  ramify  upon 
their  inner  surface,  to  the  influence  of  the 
maternal  blood,  it  is  returned  to  the  funis  by 
the  branches  which  terminate  in  the  single 
vein.  The  propelling  power  by  which  the 
blood  is  moved  resides  in  the  heart  of  the 
foetus,  and  the  whole  of  its  circulating  fluid  is 
thus  carried  in  successive  portions  through 
the  placenta. 

The  maternal  blood,  after  having  its  im- 
petus diminished  by  the  spiral  course  which 
the  arteries  take  in  passing  through  the  walls 
of  the  uterus,  as  well  as  through  the  decidua, 
is  delivered  at  once  into  the  placenta,  where 
it  becomes  immediately  separated  into  fine 
streamlets  by  the  villi  which  are  so  closely 
set  as  to  break  up  the  interior  of  the  organ 
into  countless  channels.  After  flowing  every- 
where among  the  villi,  the  blood  escapes  back 
into  the  uterine  system  * by  the  venous  ori- 

*  I can  arrive  at  no  other  conclusion  than  that 
the  blood  in  the  interior  of  the  placenta,  is  as  much 
external  to  the  maternal  vascular  system  as  it  is 
while  passing  through  a quill  inserted  between  the 
divided  ends  of  a vein  in  a living  animal.  Although, 
in  this  belief,  I find  myself  opposed  to  the  views  of 
Weber,  Muller,  J.  Reid,  Goodsir,  and  Schrceder  van 
der  Kolk,  who,  with  certain  differences  maintain 
that  the  blood  is  still  retained  within  the  maternal 
system.  The  views  of  these  and  of  many  other 
physiologists,  who  more  or  less  agree  with  them, 
are  divisible  into  two  classes.  According  to  one 
view,  the  uterine  vessels  either  form  a network  in 
the  substance  of  the  placenta  (Weber),  or  become 
expanded  into  an  enormous  sac,  composed  of  the 
inner  coat  of  these  vessels,  which  envelopes  every- 
where the  surface  of  the  villi  (J.  Reid),  so  that  the 
blood  after  circulating  within  the  placenta  is  re- 
turned to  the  uterus  without  having  been  extx-ava- 
sated.  According  to  the  other  view  (Goodsir  and 
Schrceder  van  der  Kolk),  the  decidua  throws  a close 
investment  over  every  villus,  and  forms  that  outer 
covering  of  cells  which  I have  ascribed  to  the 
chorion ; so  that  in  this  view  a lamina  of  uterine 
structure  still  separates  the  maternal  blood  from  the 
exterior  of  the  villi. 

On  this  and  other  points  relating  to  the  minute 


fices  upon  the  surface  of  the  decidua,  and 
upon  the  dissepiments  and  marginal  furrows 
from  which  it  is  conducted,  through  the  deci- 
dual coat,  to  the  sinuses  in  the  substance  of 
the  uterus,  and  thence  is  returned  to  the 
mother’s  body  by  the  uterine  and  spermatic 
veins. 

During  the  flow  of  these  streams  through 
the  interior  of  the  placenta,  the  surface  of  the 
villi  is  constantly  bathed  by  the  maternal 
blood.  Nevertheless  the  blood  of  the  foetus 
is  separated  from  that  of  the  mother  — first, 
by  the  walls  of  its  own  capillaries ; secondly, 
by  the  gelatinous  membrane  in  which  these 
ramify  ; and  thirdly,  by  the  external  non-vas- 
cular  nucleated  sheath  derived  from  the  cho- 
rion. With  the  latter  alone,  the  maternal 
blood  is  brought  into  direct  contact. 

Each  of  these  structures  has  its  distinct 
office.  The  use  of  the  external  layer  of  cells 
{Jig.  485.  b ) has  been  happily  illustrated  by 
Goodsir.  They  are  to  the  ovum  what  the 
spongioles  are  to  the  plant : they  supply  it 
with  nourishment  from  the  soil  in  which  it  is 
planted.  Thus  their  action  is  selective,  and 
they  transmit  to  the  interior  of  the  villus  the 
materials  necessary  for  fcetal  growth.  These 
again  are  taken  up  by  the  internal  layer  of  cells 
{fig.  485.  b ),  and  by  them  brought  into  direct 
contact  with  the  fcetal  capillaries.  By  a similar 
process,  the  interchanges  necessary  to  respira- 
tion are  effected  through  the  membranous  sur- 
faces which  separate  the  maternal  and  fcetal 
blood.  And  these  processes,  respiratory  and 
nutritive,  are  continued  without  intermission 
from  the  moment  that  the  two  separate  cur- 
rents are  established  until  the  final  separation 
of  the  foetus  in  the  act  of  birth.  Yet,  through- 
out pregnancy,  the  form  of  the  mechanism  by 
which  these  changes  are  effected  is  continually 
altering,  either  in  its  greater  or  lesser  parts. 
The  greater  changes  have  reference  chiefly  to 
mechanical,  and  the  lesser  to  vital  necessities. 
The  changes  in  form  exhibit  a beautiful  series 
of  adaptations  in  the  capacity  and  strength  of 
the  placenta  to  the  increasing  amount  and 
force  of  the  maternal  current.  The  original 
plan  of  the  placenta,  that  of  an  interspace  be- 
tween two  spheres  (a  lesser  one  contained 
within  a greater)  filled  by  maternal  blood, 
could  not  be  long  preserved  with  the  materials 
out  of  which  the  temporary  organ  is  con- 
structed. For  as  the  ovum  grows,  the  deci- 
dua reflexa,  which  alone  confines  the  blood 

structure  and  composition  of  the  placenta,  consult 
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gethieren.  1828.  Ritgen,  Beitrage  zur  Aufhellung 
der  Verbindung  der  Menschliclien  Frucht  mit  dem 
Frucbthalter.  1835.  Sliarpey,  in  Muller’s  Physi- 
ology by  Baly.  1837  and  1848.  Eschricht,  De  orga- 
nis  quae  respirationi  et  nutritioni  foetus  mammalium 
inserviunt.  1837.  E.  H Weber,  in  Hildebrandt’s 
Anatomie,  b.  iv.,  and  in  Wagner,  Elements  of  Phy- 
siology. 1841.  J Reid,  Edinb.  Med.  and  Surg. 
Jourm,  No.  146.  J.  Dalrymple,  Medico-Chirurgical 
Trans.,  vol.  xxv.  1842.  Goodsir , J.  and  H.,  Anatom, 
and  Pathol.  Observs.  1845.  Schrceder  van  der  Kolk, 
Waarnemingen  over  het  Maaksel  van  de  Mensche- 
lijke  Placenta,  en  over  haren  Bloods-omloop.  1851. 


PLACENTA 

that  flows  around  it,  becomes  thinner,  and 
finally  gives  way  by  extension.  But  long  be- 
fore this  stage  arrives,  the  whole  of  this  por- 
tion is  shut  out  from  the  maternal  circulation, 
and  the  subsequent  metamorphoses  are  di- 
rected to  the  strengthening  of  the  more  limited 
space  which  remains.  It  is  on  this  account 
that  the  strong  border  of  decidua  is  formed 
around  the  margin  of  the  now  restricted  area. 
The  base  of  the  placenta  now  consists  of  the 
tough  and  resisting  chorion ; while  that  por- 
tion alone  of  the  decidua  which  is  strength- 
ened externally  by  the  uterine  walls  is  retained 
to  form  the  opposite  boundary.  Ultimately, 
as  the  current  of  maternal  blood  flows  with 
increasing  force  into  the  placenta  in  propor- 
tion to  the  growth  of  the  latter,  this  becomes 
subdivided  by  the  decidual  septa,  which  ap- 
portion the  entire  organ  into  separate  placen- 
tulae,  and  thus  the  larger  supplies  necessary 
to  the  increasing  exigencies  of  the  foetus  are 
disposed  of  without  danger  of  rupture  to  any 
portion  of  the  organ. 

The  changes  in  the  more  minute  structures 
which  belong  to  the  foetus  are  not  less  inter- 
esting. The  profuse  development  of  fine 
capillaries  within  the  foetal  tufts,  which  is  so 
conspicuous  from  the  third  to  the  sixth  month, 
is  connected  not  only  with  the  functions  of 
respiration  and  nutrition  of  the  foetus,  but  also 
with  the  growth  of  the  villi  themselves.  But 
when  the  period  of  viability  of  the  foetus  has 
arrived,  the  proportionate  amount  of  capillary 
vessels  within  the  villi  becomes  greatly  re- 
duced, until  finally  only  the  original  stems  of 
the  vessels  are  left.  And  this  relative  reduc- 
tion of  the  channels  through  which  the  foetal 
blood  flows,  becomes  more  marked,  until,  as 
the  time  of  birth  approaches,  many  of  the  villi 
become  more  or  less  obliterated,  and  cease  to 
admit  blood,  often  in  consequence  of  that  calca- 
reous degeneration  which,  from  the  frequency 
of  its  occurrence,  may  be  regarded  rather  as 
a normal  process  significant  of  natural  decay 
than  as  an  evidence  of  any  morbid  or  preter- 
natural change. 

The  series  of  metamorphoses  is  closed  by 
the  degeneration  of  the  materials  which  bind 
the  placenta,  and  consequently  the  foetus,  to 
the  uterus.  The  layer  of  decidua  forming  the 
connecting  medium  between  the  uterus  and 
the  foetal  structures,  in  common  with  the  rest 
of  this  membrane,  suffers  slow  disintegration, 
and  its  component  cells  are  converted  into 
molecular  fat.  And  now  the  strength  of  the 
adhesion  being  gradually  diminished,  it  only 
remains  for  the  contractile  power  of  the  ute- 
rus to  be  evoked  in  order  to  accomplish  the 
separation  together  of  the  foetus  and  placenta, 
like  ripe  fruit  detached  from  the  parent  bough. 


The  illustrations  of  this  article  marked,  “ ad  na- 
turam,”  are  from  original  drawings  and  preparations 
in  the  possession  of  the  author.  For  the  rest  of  the 
figures  the  authorities  are  given. 

The  usual  signs  are  employed : for  an  inch  " ; 
for  a line  and  for  the  amplification  x. 

The  following  tabulated  arrangement  of  the  prin- 
cipal contents  will  facilitate  reference  to  the  several 
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subjects,  as  well  as  to  the  books  quoted  in  the  foot 
notes  of  this  article. 

UTERUS  AND  ITS  APPENDAGES. 

OVARY. 

Normal  anatomy. 
form,  547. 

dimensions  and  weight,  547. 
position  arid  connections,  548. 

Component  parts : 

1.  protecting  parts  or  tunics,  548. 

peritoneum,  tunica  albuginea,  548. 

2.  parenchyma  or  stroma,  549. 

3.  Graafian  vesicles,  550. 

4.  blood-vessels  and  nerves,  552. 

Functions  of  the  Ovary. 

the  developmental  changes  in  the  ovicapsules,  and 
the  process  of  emission  of  ova,  552. 

1st  stage,  origin  of  the  ovicapsules,  554. 

2nd  stage,  growth,  maturation,  and  prepara- 
tion for  dehiscence,’ 555. 

3rd  stage,  rupture  or  dehiscence,  and  escape  of 
ova,  558. 

4th  stage,  decline  and  obliteration  of  the  ovi- 
capsules, 561. 

A.  without  impregnation,  561. 

B.  after  impregnation,  563. 
spontaneity  of  the  emission  of  ova,  566. 
nature  of  the  corpus  luteum,  564.  569. 
classified  arrangement  of  all  the  conditions  which 

the  Graafian  follicle  exhibits  during  evolution 
and  involution,  570. 

summary  of  the  conclusions  which  these  conditions 
afford  with  reference  to  questions  in  obstetric 
and  forensic  medicine,  571. 

Development  and  Involution  of  the  Ovary. 

the  origin  of  the  ovary,  and  the  alterations  which 
it  undergoes  at  different  periods  of  life,  571. 
Abnormal  Anatomy  of  the  Ovary. 

effects  of  extirpating  the  ovary,  573. 
deficiency  and  arrest  of  development,  573. 
atrophy  and  hypertrophy,  573. 
displacement,  hernia,  573. 
diseases  of  the  tunics, 
inflammation,  574. 
ulceration,  rupture,  574. 
hypertrophy,  calcification,  574. 
diseases  of  the  proper  tissues, 
hyperaemia,  576. 
inflammation,  576. 
suppuration,  577. 

simple,  multiple,  multilocular,  and  proliferous 
cysts,  578. 

the  contents  of  ovarian  cysts,  582. 
fluid  contents  of  cysts,  582. 
quantity  and  rate  of  effusion,  582. 
composition  of  the  fluids  contained  in  ovarian 
cysts,  583. 
hydatids,  584. 

solid  contents  of  ovarian  cysts  ; sebaceous  and 
sudoriparous  glands ; fat;  hair;  teeth;  true 
bone,  584. 

origin  of  the  solid  contents  of  cysts,  586. 
foetus  contained  in  the  ovary  (?);  the  question 
of  ovarian  gestation  considered,  586. 
examples  of  supposed  ovarian  gestation,  587. 
solid  enlargements  of  the  ovary,  591. 

cartilaginous  and  ossific  formations,  591. 
cancer,  colloid  or  alveolar ; medullary  and 
scirrhous,  591 . 
scrofulous  tubercles,  593. 

THE  PAROVARIUM. 

Structure  and  development,  593. 

Abnormal  states,  597. 

THE  FALLOPIAN  TUBE  OR  OVIDUCT. 

Normal  Anatomy. 

form ; dimensions,  597. 
situation  and  connections,  598. 
separate  parts  and  divisions,  599. 
internal  orifice,  599. 
uterine  portion  of  the  tube,  600. 
canal,  600. 
external  orifice,  600. 
pavilion  or  infundibulum,  601. 
fimbriae,  601. 

tubo-ovarian  ligament,  602. 
structure  of  the  coats  or  tunics,  603. 
blood-vessels  and  nerves,  604. 

Functions  of  the  Fallopian  Tube. 

reception  and  transmission  of  ova  and  spermatic 
fluid,  605. 

first  steps  in  the  process  of  impregnation,  608. 
the  changes  which  the  ovumjindergoes  in  the  tube, 
609. 

Development  of  the  Fallopian  Tube. 

formation  of  the  oviduct  out  of  the  duct  of  Miiller, 
613. 
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FALLOPIAN  TUBE  ( continued ). 

Abnormal  Anatomy  of  the  Fallopian  Tube. 
defect  and  imperfect  development,  614. 
peculiarities  of  construction,  615. 
displacements,  616. 
obliteration  of  the  canal,  617. 
hyperaemia ; inflammation  617. 
collections  of  fluid  within  the  tube  ; blood  ; serum; 

pus,  617. 
cysts,  620. 

fibrous  tumours,  620. 
tubercle  ; cancer,  620. 
rupture  of  the  tube  walls,  620. 

Fallopian  tube  gestation  ; various  forms,  620. 

UTERUS. 

Normal  Anatomy. 

situation  and  position,  623. 
form,  624. 

dimensions  and  weight,  624. 

regional  divisions  ; fundus  ; body  ; cervix,  624. 

external  surface,  626. 

internal  surface,  and  cavities  of  the  body  and  cer- 
vix, 6‘26. 

structure  and  arrangement  of  the  tissues  composing 
the  body  of  the  uterus,  630. 
peritoneal  coat,  631. 

middle  or  muscular  coat ; composition;  course 
of  the  muscular  fibres,  63 i . 
mucous  or  deciduous  coat ; composition,  635. 
utricular  glands  or  follicles,  636. 
structure  and  arrangement  of  the  tissues  composing 
the  cervix  uteri,  638. 
muscular  coat,  638. 
mucous  coat  ; epithelium,  638. 
papillae,  639. 
mucous  follicles,  640. 
blood-vessels  of  the  uterus,  640, 
lymphatics,  641. 
nerves,  641. 

Development  and  Metamorphoses  of  the  Uterus  at 
different  periods  of  Life. 

a.  origin  of  the  uterus,  and  its  condition  during 

foetal  life,  642. 

b.  the  uterus  from  the  time  of  birth  to  pubertv, 

643. 

c.  the  uterus  during  menstrual  life,  644. 

d.  the  uterus  during  gestation  ; the  gravid  or  fully 

developed  uterus,  644. 
size  and  weieht,  645. 

alterations  during  gestation  in  the  form  of  the 
body  and  cervix  uteri,  645. 
position,  actual  and  relative,  of  the  uterus 
during  gestation,  647. 

alterations  in  the  special  coats  and  tissues, 
649. 

the  peritoneum,  649. 
the  muscular  coat,  649. 
the  blood-vessels,  651. 
nerves  the  question  of  enlargement  of 
the  uterine  nerves  during  pregnancy, 
651 . 

mucous  or  lining  membrane  of  the  uterus; 
development  into  the  decidua  ; decidua 
vera  and  reflexa,  652. 
histology  of  the  decidua,  657. 

e.  the  uterus  after  parturition,  658. 

the  process  of  involution  of  the  gravid  uterus, 
658. 

changes  in  dimensions  and  weight,  658. 
metamorphosis  and  restoration  of  the  compo- 
nent tissues,  659. 

/.  the  uterus  after  the  menstrual  epoch  ; senile 
atrophy  or  involution  of  the  uterus  in  advanced 
life,  661. 

Functions  of  the  Uterus. 

a.  the  ottice  of  the  uterus  in  menstruation,  662. 

periods  of  duration  and  recurrence  of  this 
function,  662. 
quantity,  663. 

nature  of  the  catamenial  discharge,  663. 
composition  of  the  menstrual  fluid ; analysis, 
663. 

microscopic  examination,  663. 
the  unmixed  menstrual  fluid;  analysis,  664. 
source  of  the  menstrual  flux,  665. 
the  means  by  which  the  bl  >od  escapes  during 
healthy  menstruation,  665. 
the  purpose  of  menstruation,  666. 
the  relation  of  this  function  to  the  maturation 
and  emission  of  ova  examined,  667. 
the  purpose  of  the  flux,  670. 

b.  the  office  of  toe  uterus  in  insemination,  671. 

c.  the  office  of  the  uterus  in  gestation,  672. 

d.  the  office  of  the  uterus  in  parturition,  672. 

general  sketch  of  the  labour  process,  672. 
the  peristaltic  action  of  the  uterus,  and  its 
cause,  673. 

the  rythmic  action  of  the  uterus,  and  its  cause, 
674. 

influence  of  the  different  nervous  centres  upon 
the  uterus  in  pai  turition,  675. 
the  exciting  cause  of  labour,  767. 


UTERUS  (continued).' 

Abnormal  Anatomy  of  the  Uterus. 
defective  development,  678. 

1st  class,  congenital  defects,  678. 

the  various  abnormal  forms  of  the  uterus, 
arising  from  imperfect  coalescence 
of  the  primitive  uterine  halves  (com- 
monly termed  double  uterus),  ar- 
ranged in  four  groups: 
group  I.  uterus  bipartitus,  678. 
group  11.  uterus  unicornis,  679. 
group  III.  uterus  bicornis,  679. 
group  IV.  uterus  bilocularis,  680. 

2nd  class,  incomplete  development  at  the  time 
of  puberty. 

the  pre-pubertal  uterus,  681. 
anomalies  of  form  of  the  uterus,  682. 
antiflexion,  682. 
retroflexion,  683. 
lateral  inflexion,  683. 
anomalies  of  position  of  the  uterus,  683. 
obliquity,  683. 
anti-  and  retro- version,  683. 
hernia  of  the  uterus,  684. 
prolapsus,  684. 
elevation,  684. 
inversion,  6*4. 

anomalies  of  size  of  the  uterus,  686. 
atrophy,  686. 
hypei  trophy,  687. 

pathological  conditions  of  the  separate  tissues  of 
the  uterus,  687. 

1.  pathological  conditions  of  the  peritoneal 
coat;  acute  and  chronic  metro-peritonitis, 
687. 


2.  pathological  conditions  of  the  subperitoneal 

fibrous  tissue  ; peri-metritis,  688. 

3.  pathologital  conditions  of  the  muscular 

coat,  689. 

diminished  and  increased  consistence,  689. 
parenchymatous  inflammation ; metritis, 
689. 

fibroid,  or  fibrous  tumour  of  the  uterus  ; 
interstitial,  sub-peritoneal,  and  sub- 
mucous fibroid;  fibrous  and  muscular 
“ polypi,”  6*9. 

4.  pathological  conditions  of  the  mucous  coat, 

692. 


simple  hypertrophy;  dysmenorrheeal  mem- 
brane, 692. 

hypertrophy  of  the  follicular  structures  of 
the  uterine  mucous  membrane;  follicu- 
lar “ polypi ; ” mucous  “ polypi ; ” cysts, 
692. 


hypertrophy  of  the  filiform  papillas  of  the 
cervix  (pseudo-ulcer),  693. 
simple  inflammatory  hypertrophy,  with 
extroversion  of  the  cervical  mucous 
membrane  (pseudo- ulcer;,  693. 
catarrhal  inflammation  of  the  mucous  coat 
oftheuterus;  endometritis;  leucorrhcea, 
694. 

ulceration  of  the  mucous  coat ; erosion, 
abrasion,  and  excoriation,  694. 
distensions  of  the  uterine  cavity, 
hydrometra,  697. 
hasmatometra,  697. 
physotnetra  ; tympanites  uteri,  698. 
hydatids,  698. 

narrowing  and  obliteration  of  the  uterine  cavity, 
atresia  of  the  os  uteri,  cervical  canal,  and 
cavity  of  the  uterine  body,  698. 
pathological  conditions  involving  several  of  the 
uteri  ie  tissues, 
cancer,  699. 

cancroid;  epithelial  cancer;  cauliflower  excre- 
scence, 700. 
corroding  ulcer,  700. 
tubercle,  701. 

solutions  of  continuity;  rupture;  perforation, 
701. 

pathological  conditions  of  the  uterus  after  par- 
turition, 

irregular  contraction  ; hour  glass  contraction 
(arre  ted  peristaltic  action),  702. 
incomplete  and  retarded  involution,  702. 
puerperal  inflammation, 
endo-meti  itis,  7(  2. 
metro-phlebitis,  703. 
metro-peritonitis,  703. 
blood  dyscrases,  704. 


LIGAMENTS  OF  THE  UTERUS. 

Normal  Anatomy. 

the  hroad  ligament,  705. 
the  utero-sacral  ligaments,  705. 
the  utero-vesical  ligaments,  705. 
the  round  or  sub-pubic  ligaments,  705. 

VAGINA. 

Normal  Anatomy. 
dimensions,  706. 
external  surface,  706. 
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VAGINA  ( continued ). 

composition,  706. 
internal  surface,  706. 

arteries;  veins;  lymphatics;  nerves, 707. 
uses  of  the  vagina,  707- 
Abnormal  Anatomy. 

anomalies  of  form  and  size,  707. 

displacements,  707. 

solutions  of  continuity,  707. 

inflammation,  707. 

epithelial  desquamation,  707. 

serous  and  sanguineous  infiltration,  707. 

abscess  ; ulceration  ; gangrene,  708. 

cysts  and  tumours,  708. 

cancer,  708. 

EXTERNAL  ORGANS  OF  GENERATION. 

Normal  Anatomy. 

the  mons  veneris,  708. 
labia,  708. 
clitoris,  709. 
nymphae,  710. 
vestibu'e,  710. 

vaginal  orifice  and  hymen,  710. 

origin,  varieties,  and  signification  of  the  hy- 
men, 710. 

sebaceous  and  muciparous  glands  and  follicles  of 
the  vulva ; vulvo-vaginal  gland,  711. 
bulb  of  the  vagina;  pars  intermedia;  constrictor 
vaginae,  712. 


EXTERNAL  ORGANS  ( continued ). 

blood-vessels  and  nerves  of  the  external  organs, 
713. 

Abnormal  Anatomy. 
labia,  714. 
clitoris,  714. 

nymphae  and  vestibule,  714. 
hymen  and  ostium  vagina:,  715. 

PLACENTA. 

Normal  Anatomy. 
form,  715. 

dimensions  and  weight,  715. 

foetal  surface  ; amnion ; chorion ; foetal  blood- 
vessels, 715. 
uterine  surface,  716. 
circumference,  716. 
substance,  717. 
tufts  and  villi,  717. 

terminations  of  the  foetal  vessels,  718. 
decidua,  718. 

terminations  of  the  maternal  vessels,  719. 
Development  of  the  Placenta. 
of  the  foetal  portion,  719. 
of  the  maternal  portion,  720. 

Functions  of  the  placenta,  721. 

(Arthur  Farre.') 
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